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"Deposition  of 

aerosol  from  an 

MDI  with  a  spacer 

or  holding  chamber  is 

similar  to  (and  perhaps 

better  than )  deposition 

from  a  properly  used 

MDI  alone." 

Aerosol  Consensus  Statement, 

Respiratory  Care,  SepL'91,  Vol.  36  No.  9 

"In  general, ...  holding  chamber)  is 
the  most  convenient,  versatile  and 
cost-effective  way  to  deliver  aerosols." 
Aerosol  Consensus  vStatement,  Respiratory  Care, 
Sept.'91,  Vol.  36  No.  9 
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"MDIs 

can  be  used 

effectively  in  children. 

However,  because  of  the 

inability  of  many  pediatric  patients 

younger  than  10  years  of  age  to 

coordinate  the  actuation  of  the  MDI,  a 

holding  chamber  should  always  be  used.  A 

holding  chamber  with  mask  should  be  used  in  those 

less  than  3  years  of  age." 

Aerosol  Consensus  Statement,  Respirator)  Care,  SepL'9I,  Vol.  36  No.  9 

" ....  a  holding  chamber  should  be  used  with  inhaled  steroids 

for  pediatric  patients  of  any  age." 

Aerosol  Consensus  S'atement,  Respirator)  Care,  Sept.'91,  Vol.  36  No.  9 


The  Aerosol  Consensus  Statement  of  the  AARC.  the  NIH  expert  panel  and  practitioners  of 
respiratory  care  have  established  new  comminm  standards  for  the  use  of  Metered  Dose  Inhaler 
aerosol  treatments  and  therapy. 

Monaghan  Medical  Corporation  has  been  the  industry  pioneer  of  advancements  in  MDI 
aerosol  ther'apy  and  today  represents  the  ultimate  MDI  aerosol  delivery  solution.  The  Aerochamber® 
family  of  holding  chambers  is  the  most  advanced  and  clinically  proven  MDI  delivery  system  with 
a  comprehensive  range  of  aerosol  holding  chambers  specifically  designed  to  meet  the  individual 
needs  of  your  patients. 

Aerochamber  -  MDI  aerosol  delivery  system  is  the  most  extensive  and  the  only  line  of  aerosol 
holding  chambers  available  for  adults,  children,  infants  and  ventilated  patients  or  those  with  limited 
coordination. 


"MDI  holding  chambers 
also  eliminate  the  need  to 
coordinate  actuation 
and  inhalation." 
Aerosol  Consensus  Statement, 
Respirators  Care,  Sept '91, 
Vol.  36  No.  9 


"This  study  has  demonstrated  that  a  MDI  plus  aerosol  holding 
chamber  delivers  a  nearly  fivefold  greater  dose  of  aerosolized 
drug  to  the  lungs  in  comparison  with  a  jet  nebulizer  in 
patients  receiving  mechanical  ventilation." 
H.D.  Fuller,  M.B.  Dolovich,  G.  Posmituck,  W.  Wong  Pack, 
and  M.T.  Newhouse 


"The  Aerochamber  and  MDI 
appears  to  be  a  highly  efficient 
method  of  budesonide  delivery 
to  ventilated  infants." 
J.  Grigg,  et  al  Hammenmlth  Hospital, 
London,  England 
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your  needs  and  your  patient's 
needs  in  ventilator  care. 
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current  method! 


Maintenance-free  operation 

Menu-driven,  infrared  toucii  screen  controls 
all  testing  and  data  functions 

Bar  code  readers  and  built-in  system  controls 

•  Minimize  the  possibility  of  reporting 
inaccurate  results 

•  Help  prevent  unauthorized  use 

•  Minimize  the  potential  for  transcription  errors 


Simply  call  for  more  information: 

1-800-262-3654  ^  • 

idPremicr 


Revolutionaiy  in  its  simpKdty 
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/\DStr3.CLS         I       Summaries  of  Pertinent  Articles  in  other  Journals 


Editorials  and  Reviews  To  Note 

The  /3-Agonist  Dilemma  (editorial) — B  Burrows.  MD  Lebowitz.  N  Engl  J  Med 
1992:326:560-561.  (Relates  to  "Use  of  )3- Agonists  and  the  Risk  of  Death..."  by  WO 
Spritzer  et  al  abstracted  below.) 

Mechanisms    of    Obstructive     Sleep     .4pnea     (review) — DW     Hudgel.     Chest 

1992:101:541-549. 

Metered-Dose  Inhalers  versus  Hand-Held  Nebulizers  (editorial) — DL  Bow  ton. 
Chest  1992:101:298-299.  (Relates  to  "Substitution  of  Metered-Dose  Inhalers..."  by 
Bowton  et  al  abstracted  on  Page  328.) 


The  Use  of  /3-Agonists  and  the 
Risk  of  Death  and  Near  Death 
From  Asthma — WO  Spitzer,  S 
Suissa,  P  Ernst.  RI  Horwitz.  B  Hab- 
bick.  D  Cockcroft.  JF  Boivin.  M 
McNutt,  AS  Buist.  AS  Rebuck.  N 
Engl  J  Med  1992:326:501. 

BACKGROUND:  Morbidity  and 
mortality  from  asthma  appear  to  be 
increasing,  and  it  has  been  suggested 
that  medications  used  to  treat  asthma 
are  contributing  to  this  trend.  We 
investigated  a  possible  association 
between  death  or  near  death  from 
asthma  and  the  regular  use  of  /3- 
agonist  bronchodilators.  METH- 
ODS: Using  linked  health  insurance 
data  ba.ses  from  Saskatchewan,  Can- 
ada, we  conducted  a  matched  case- 
control  study  of  subjects  drawn  from 
a  cohort  of  12,301  patients  for  whom 
asthma  medications  had  been  pre- 
scribed between  1978  and  1987.  We 
matched  129  case  patients  who  had 
fatal  or  near-fatal  asthma  with  655 
controls  (who  had  received  med- 
ications for  asthma  but  had  not  had 
fatal  or  near-fatal  events)  with 
respect  to  region  of  residence,  age. 
receipt  of  social  assistance,  and  pre- 
vious hospitalization  for  asthma. 
RESULTS:  The  use  of  ^S-agonists 
administered     by     a     metered-dose 


inhaler  was  associated  with  an 
increased  risk  of  death  from  asthma 
(odds  ratio,  2.6  per  canister  per 
month;  95%  confidence  interval.  1.7 
to  3.9)  and  of  death  or  near  death 
from  asthma,  considered  together 
(odds  ratio.  1.9;  957c  confidence 
interval,  1.6  to  2.4).  For  death  from 
asthma,  use  of  the  ^-agonist  fenot- 
erol  was  associated  with  an  odds 
ratio  of  5.4  per  canister,  as  compared 
with  2.4  for  the  /3-agonist  albuterol. 
On  a  microgram-equivalent  basis, 
the  odds  ratio  for  this  outcome  with 
fenoterol  was  2.3.  as  compared  with 
2.4  with  albuterol.  CONCLUSIONS: 
An  increased  risk  of  death  or  near 
death  from  asthma  was  associated 
with  the  regular  use  of  inhaled  fi- 
agonist  bronchodilators,  especially 
fenoterol.  Regardless  of  whether  /3- 
agonists  are  directly  responsible  for 
these  adverse  effects  or  are  simpK  a 
marker  for  more  severe  asthma, 
heavy  use  of  these  agents  should 
alert  clinicians  that  it  is  necessary  to 
re-evaluate  the  patient's  condition. 


Inadvertent  Loss  of  Bronchoscopy 
Instruments  in  the  tracheo- 
bronchial Tree — JM  Roach,  G 
Rippe.  lA  Dillard.  Chest  1992: 
101:568. 


Equipment  malfunction  is  a  rare 
complication  of  fiexible  fiberoptic 
bronchoscopy.  We  report  an  unusual 
example  of  equipment  failure  result- 
ing in  the  inadsertent  introduction  of 
a  foreign  body  (the  tip  of  a  cleaning 
brush)  into  the  bronchial  tree  of  a 
patient  during  FEB.  In  addition,  we 
review  several  other  cases  in  which 
problems  have  been  caused  by  mal- 
function of  accessory  equipment. 
Careful  inspection  of  all  cleaning 
and  biopsy  utensils  should  reduce  the 
chance  of  iatrogenically  introducing 
a  foreign  body  from  the  broncho- 
scope channel  into  the  patient's  air- 
way. We  suggest  that  biopsy  forceps 
are  the  best  retrieval  instrument  to 
use  when  the  foreign  body  involved 
is  a  brush  or  a  piece  of  wire. 


Infected  Radial  .\rtery  Pseudo- 
aneurysms  Occurring  after  Per- 
cutaneous Cannulation — PS  Falk. 
PE  Scuderi.  RJ  Sherertz.  SM  Mot- 
singer.  Chest  1992:101:490. 

During  a  10-month  period  in  1988  at 
our  institution,  ue  identified  3  in- 
fected radial  artcr)  pseudoaneurvsms 
(RAPAs)  associated  with  arterial 
lines.  A  retrospecti\e  chart  review  to 
1983  identified  3  additional  cases,  all 
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Editorials  and  Reviews  To  Note 

The  /3-Agonist  Dilemma  (editorial)— B  Burrows.  MD  Lebowitz.  N  Engl  J  Med 
1992;326;56()-561.  (Relates  to  "Use  of  /3-Agonisls  and  the  Risk  of  Death..."  by  WO 
Spritzer  et  al  abstracted  below.) 


Mechanisms    of    Obstructive     Sleep     Apnea     (review)- 
1992;  101  :.S41-.S49. 


-DW     Hudgel.     Chest 


Metered-Dose  Inhalers  versus  Hand-Held  Nebulizers  (editorial) — DL  Bowton. 
Chest  1992:101:298-299.  (Relates  to  "Substitution  of  Metered-Dose  Inhalers..."  by 
Bowton  et  al  abstracted  on  Page  328.) 


The  Use  of  ^-Agonists  and  the 
Risk  of  Death  and  Near  Death 
From  Asthma — WO  Spitzer.  S 
Suissa.  P  Ernst.  RI  Horwitz,  B  Hab- 
biek.  D  Cockcroft.  JF  Boivin.  M 
McNutt.  AS  Buist,  AS  Rebuck.  N 
Engl  J  Med  1992:326:501. 

BACKGROUND:  Morbidity  and 
mortality  from  asthma  appear  to  be 
increasing,  and  it  has  been  suggested 
that  medications  used  to  treat  asthma 
are  contributing  to  this  trend.  We 
investigated  a  possible  association 
between  death  or  near  death  from 
asthma  and  the  regular  use  of  /3- 
agonist  bronchodilators.  METH- 
ODS: Using  linked  health  insurance 
data  bases  from  Saskatchewan,  Can- 
ada, we  conducted  a  matched  case- 
control  study  of  subjects  drawn  from 
a  cohort  of  12,301  patients  for  whom 
asthma  medications  had  been  pre- 
scribed between  1978  and  1987,  We 
matched  129  case  patients  who  had 
fatal  or  near-fatal  asthma  with  (i55 
controls  (who  had  received  med- 
ications for  asthma  but  had  nt)t  hud 
fatal  or  near-fatal  events)  with 
respect  to  region  of  residence,  age, 
receipt  of  social  assistance,  and  pre- 
vious hospitalization  for  asthma. 
RESULTS:  The  use  of  /^-agonists 
administered     by     a     metered-dosc 


inhaler  was  associated  with  an 
increased  risk  of  death  from  asthma 
(odds  ratio,  2.6  per  canister  per 
month:  95%  confidence  interval,  1.7 
to  3.9)  and  of  death  or  near  death 
from  asthma,  considered  together 
(odds  ratio,  1.9;  95%  confidence 
interval,  1.6  to  2.4).  For  death  from 
asthma,  use  of  the  /3-agonist  fenot- 
erol  was  associated  with  an  odds 
ratio  of  5.4  per  canister,  as  compared 
with  2.4  for  the  j3-agonist  albuterol. 
On  a  microgram-equivalent  basis, 
the  odds  ratio  for  this  outcome  with 
fenoterol  was  2.3,  as  compared  with 
2.4  with  albuterol.  CONCLUSIONS: 
An  increased  risk  of  death  or  near 
death  from  asthma  was  associated 
with  the  regular  use  of  inhaled  [i- 
agonist  bronchodilators,  especially 
fenoterol.  Regardless  of  whether  [3- 
agonists  are  directly  responsible  tor 
these  adverse  effects  or  are  simply  a 
marker  for  more  severe  asthma, 
heavy  use  of  these  agents  should 
alert  clinicians  that  it  is  necessary  to 
re-evaluate  the  patient's  condition. 


Inadvertent  Loss  of  Bronchoscopy 
Instruments  in  the  Iracheo- 
bronchial  Tree — JM  Roach,  G 
Rippe.  lA  Dillard.  Chest  1992; 
101:568. 


Equipment  malfunction  is  a  rare 
complication  of  flexible  fiberoptic 
bronchoscopy.  We  report  an  unusual 
example  of  equipment  failure  result- 
ing in  the  inadvertent  introduction  of 
a  foreign  body  (the  tip  of  a  cleaning 
brush)  into  the  bronchial  tree  of  a 
patient  during  FEB.  In  addition,  we 
review  several  other  cases  in  which 
problems  have  been  caused  by  mal- 
function of  accessory  equipment. 
Careful  inspection  of  all  cleaning 
and  biopsy  utensils  should  reduce  the 
chance  of  iatrogenically  introducing 
a  foreign  body  from  the  broncho- 
scope channel  into  the  patient's  air- 
way. We  suggest  that  biopsy  forceps 
are  the  best  retrieval  instrument  to 
use  when  the  foreign  body  involved 
is  a  brush  or  a  piece  of  wire. 


Infected  Radial  .\rtcry  Pseudo- 
aneurysms  Occurring  after  Per- 
cutaneous Cannulation — PS  Falk, 
PE  Scuderi.  RJ  Sherertz,  SM  Mot- 
singer.  Chest  1992:101:490. 

During  a  10-month  period  in  1988  at 
our  institution,  we  identified  3  in- 
fected radial  artery  pseudoaneurysms 
(RAPAs)  associated  with  arterial 
lines.  A  retrospective  chart  review  to 
1983  identified  3  additional  cases,  all 
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^^k       ^H  Support  System  offers  unique 

^^  therapeutic  advantages  for  both 

B^^^H  you  and  your  patients. 

•  Provides  intermittent  pressure  support  with  PEEP 
Innovative  home  therapy  in  a  compact,  free-standing 
unit  that  is  easy  to  operate. 

•  SpecificallY  designed  for  mask  ventilation 

Gives  you  the  option  of  managing  your  patients 
noninvasively. 

•  Automatically  adjusts  to  changing  circuit  conditions 

Delivers  the  prescribed  pressure  level  while  main- 
taining sensitivity  to  patient  effort. 

•  Flow-triggered  to  inspiration 

Sensitivity  is  preset  to  a  40  cc/sec.  change  in  circuit 
flow  for  maximum  responsiveness  to  patient  effort. 
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occuixing  in  1986.  In  the  6-year 
period  of  1983  through  1988,  during 
which  approximately  12,500  radial 
artery  catheters  were  placed,  the  inci- 
dence of  RAPA  formation  was  6/ 
12,500  (0.048%).  Five  of  the  six 
cases  were  associated  with  Staph- 
ylococcus aureus  infection.  The 
duration  of  radial  artery  cannulation 
was  significantly  longer  in  patients 
who  developed  a  pseudoaneurysm 
(12.5  days)  than  in  those  patients 
who  did  not  suffer  this  complication 
(4.3  days).  Patients  in  whom  infected 
RAPAs  occurred  also  tended  to  be 
older  (mean  71.6  y)  than  the  average 
age  (54  y)  for  all  patients  admitted  to 
the  intensive  care  unit  (ICU).  They 
also  tended  to  have  long  stays  in  the 
ICU  prior  to  development  of  RAPA, 
the  shortest  stay  being  1 1  days  and 
the  average  being  51  days.  Risk  fac- 
tors for  the  development  of  this  com- 
plication may  include  advanced  age, 
longer  duration  of  catheterization 
and  hospitalization,  and  infection 
with  S  aureus. 

Exercise  Testing  in  the  Evaluation 
of  Patients  at  High  Risk  for  Com- 
plications from  Lung  Resection — 

RC  Morice,  EJ  Peters,  MB  Ryan,  JB 
Putnam,  MK  Ali,  JA  Roth.  Chest 
1992:101:356. 

Exercise  testing  was  performed  on 
37  patients  with  resectable  lung 
lesions  who  were  deemed  inoperable 
because  of  any  of  the  following  risk 
factors:  (1)  FEV,  <  40%  of  pre- 
dicted; (2)  radionuclide  calculated 
postlobectomy  FEVi  <  33%  of  pre- 
dicted: or  (3)  arterial  Pco:  >  45  torr. 
The  patients  who  reached  a  peak 
level  of  oxygen  consumption  during 
exercise  (VoafeJ  of  >  15  mL  ■  min  ■  kg  ' 
were  offered  surgical  treatment. 
Patients  with  a  Voji.„k  «'  <  15 
mL  min  ■  kg '  were  referred  for 
nonsurgical  management  and  ex- 
cluded from  the  study.  Eight  patients 
underwent  lung  resection.  Their  pul- 
monary  function  revealed  a  severe 


obstructive  lung  defect  with  a  group 
mean  predicted  FEVi  of  40  (6)  %.  an 
FEV|/FVC  ratio  of  47  (10),  a  radio- 
nuclide calculated  postlobectomy 
FEVi  of  3 1  (4)%,  and  a  mean  arterial 
Pco:  of  44  (6)  torr.  No  relationship 
was  found  between  each  patient's 
exercise  performance  and  spiro- 
metric  function.  Six  of  the  patients 
had  an  uncomplicated  postoperative 
course.  Two  patients  had  complica- 
tions but  no  patient  died  as  a  result  of 
surgery  or  postoperative  complica- 
tions. All  patients  were  discharged 
from  the  hospital  within  22  days 
(mean  =  9.8  days).  We  conclude  that 
exercise  testing  is  a  useful  comple- 
ment to  conventional  cardiopul- 
monary evaluation  used  in  selecting 
patients  for  lung  resection. 

Adult  Respiratory  Distress  Syn- 
drome: Sequence  and  Importance 
of  Development  of  Multiple  Organ 
Failure— RC  Bone.  R  Balk,  G  Slot- 
man.  R  Maunder.  H  Silverman.  TM 
Hyers.  MD  Kerstein.  and  Prosta- 
glandin E]  Study  Group.  Chest 
1992:101:320. 

STUDY  OBJECTIVE:  To  determine 
the  epidemiology  of  multiple  organ 
failure  (MOF)  in  patients  with  the 
adult  respiratory  distress  syndrome. 
PATIENTS:  We  followed  up  50 
patients  with  serial  determinations  of 
respiratory  and  nonrespiratory  organ 
function  for  7  days  after  diagnosis 
DESIGN:    Data   were   stratified   be- 


tween patients  who  died  and  those 
who  survived  (defmed  as  hospital 
discharge).  MEASUREMENTS  & 
RESULTS:  Values  that  did  not  dif- 
fer at  any  time  between  the  two 
groups  of  patients  included  oxygen 
availability,  oxygen  consumption, 
oxygen  extraction.  Paco:,  respiratory 
rate,  heart  rate,  systolic  blood  pres- 
sure, cardiac  output,  stroke  index, 
systemic  vascular  resistance,  and 
temperature.  Patients  who  died  had 
greater  defects  in  oxygenation  (from 
Day  1  through  Day  7).  They  also 
exhibited  decreased  arterial  oxygen 
content  (from  Day  1  to  Day  4). 
decreased  mixed  venous  oxygen 
content  (Day  1)  increased  peak 
inspiratory  pressure  (present  on  Day 
2.  persisted  to  Day  5.  reappeared  on 
Day  7).  decreased  diastolic  blood 
pressure  (seen  on  Days  1  through  3, 
reappeared  on  Day  7).  and  increased 
mean  pulmonary  artery  pressure 
(seen  on  Days  2  and  3).  Non- 
survivors  also  exhibited  greater 
degrees  of  thrombocytopenia  (from 
Day  1  to  Day  4).  Decreases  in  pH 
(seen  on  Day  1.  reappeared  from 
Days  4  to  7).  abnormalities  in  liver 
function  (seen  only  on  Day  1),  and 
increases  in  serum  creatinine  levels 
(appeared  on  Day  7)  were  also 
observed.  CONCLUSIONS:  Multi- 
organ  dysfunction  (MOD)  was  fre- 
quently observed  in  both  groups  of 
patients.  Alterations  in  organ  func- 
tion and  the  pattern  of  abnormalities 
were  often  subtle  and  would  not  be 
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data  management 
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systems  that  provide  concise,  simple 
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QC  Systems™  and  Confirmation  *  Services  for 
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comparison  documentation 

Services  that  help  you  meet 
regulatory  requirements 

QC  Seminar  Program— educates  and 

demonstrates  practical  implementation  of  CLIA 

regulations 

QC  Consultant -provides  answers  to  your 

QC  questions  in  light  of  the  new  regulations 

Guidelines  to  State  Operations  Manual  -  lists  all 

guidelines  and  probes  that  comply  with  CLIA 

regulations 

Calibration  Verification  Material-verifies 

calibration  of  entire  patient  reportable  range  for 

clinical  chemistry  immunodiagnostics,  and 

blood  gas  analysis 

Technical  Assistance  Center- available 

24  hours  a  day 

For  an  invitation  to  our  next  Quality  Control 
seminar  and  an  update  on  the  most  recent  CLIA 
regulations,  call  1-800-255-3232. 
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Diagnostics  Corp 


CIBA-CORNING 


Circle  102  on  reader  service  card 


ONE  OF  THE 


INTO  THE 
NEW  IL  BG3 


WILL  HELP  YOU 
PUN  FOR  THE 


UPGRADEABIUTY. 


It  is  perhaps  one  op  the  most  important  features 
of  il's  latest,  most  advanced  blood  gas  analyz- 
ER, because  it  ALLOWS  YOLI  TO  ECONOMICALLY  MEET 
EXPANDING  NEEDS.  THE  IL  803"  BLOOD  GAS  ANALYZER 
IS  DESIGNED  TO  BE  EASILY  LIPGRADB:)  IN  THE  FIELD  TO  THE 

IL  BGElectrolytes®  system.  With  this  upgrade, 
you'll  have  the  ability  to  simultaneously  deter- 
mine BLOOD  GAS,  electrolytes  (Na""",  K"*",  CA++) 
.and  HE^L\TOCRJT. 

And  the  BG3'"  anal'^'Zer  can  also  be  interfaced 
WITH  THE  IL  482  Co-Oximeter'"  system  to  get 
the  .most  comprehensive  acid-based/oxygena- 
tion  profile  available. 
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The  unit  aspirates  90^ll  or  70^1 
samples  directly  from  all  com- 
mon containers  wilhotit  the  need 
for  external  adapters 


S<3  ^^;TIH  THE  BG3 "  ANALYZER,  WHEN 
DE.MANDS  GROW,  AND  YOUR  NEEDS 
GROW,  YOUR  CAPABILITIES  GROW 
WITH  'lOU. 

But  there's  a  lot  more  to  the  BG3'" 

ANALYZER  THAN  JUST  UPGRADEABILm'. 


RELIABILITY. 

IL's  UNIQUE  FEATURES  OF  SEQUENTIAL  SAMPLE  INTRO- 
DUCTION, FULL  SAMPLE  VISIBILITY  TO  DETECT 
MICROBUBBLES  AND  CLOTS  AND  SHORT  PATH  DESIGN 
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BACT'ERIAL  CONTAMINATION. 

The  BG3'"  analyzer  .measures  pH,  pCO,  and  pO^ 

AND  CALCULATES  UP  TO  1 1  OTHER  PARAMETERS.  IT 
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RIC PRESSURE  AND  TEMPERATLIRE. 

MAINTENANCE. 

With  our  disposable  membrane  caps,  you  can 

CHANGE  membranes  ON  ALL  ELECTRODES  IN  MINUTES. 


REGULATORY  REQUIREMENTS  (CLIA). 

The  system's  continuous  calibration  feature 

MONITORS  and  UPDATES  ELECTRODE  CALIBRATION 
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LY ANALYZE  A  SAMPLE.  IT  ALSO  PERFORMS  A  ONE- 
POINT  CALIBRATION  EVERY  20  MINUTES  AND  A  TWO- 
POINT  CALIBRATION  AT  USER- 
SELECTED   INTERVALS. 


With  its  on-board  data-management  sys 
tern,  the  BG3  analyzer  can  store  one 
year  of  quality  control  reports  and  oivr 
6.000  complete  patient  reports 


DATA  MANAGEMENT. 

With  the  on-board  data- 
management  system,  the 
bg3'"  analyzer  automatical- 
ly maintains  its  own  patient 
and  quality  control  records.  patient  trends 
AND  Levey  Jennings  charts  are  available  at  your 

FINGERTIPS.  The  system  is  so  ADVANCED,  IT  EVEN 
FEATURES  A  BUILT-IN  MAINTENANCE  CALENDER  THAT 
TELLS  YOU  WHEN  MAINTENANCE   IS   NEEDED.   ThE   BG3'" 

analyzer  also  interfaces  with  the  il  impact™ 
Blood  Gas  Data  Management  System  allow- 
ing YOU  TO  NETWORK  OTHER  ANALYZERS  TO 
MEET  ALL  REGULATORY   REQUIREMENTS. 
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characterized  as  significant  organ 
dysfunction  by  most  available  organ 
scoring  systems.  Adult  respiratory 
distress  syndrome  is  a  manifestation 
of  systemic  disease  produced  by 
widespread  increases  in  endothelial 
permeability;  lung  dysfunction  dom- 
inates the  early  clinical  course.  When 
respiratory  function  is  supported,  it 
becomes  evident  that  alterations 
occur  in  other  organs.  Multiorgan 
failure  is  really  a  misnomer;  the  term 
emphasizes  end-stage  changes.  Mul- 
tiorgan dysfunction  is  common  and 
often  resolves  without  progressing  to 
MOF.  Alternatively.  MOD  can 
progress  to  MOF. 


Disposable  Jet  Nebulizers:  How 
Reliable  Are  They?— GF  Alvine.  P 

Rodgers.  KM  Fitzsimmons.  RC 
Ahrens.  Chest  I992;I01;316. 

We  studied  the  frequency  of  mal- 
function, variability  in  rate  of  neb- 
ulization.  and  effect  of  this  var- 
iability on  aerosol  particle  size  of  8 
disposable  jet  nebulizer  models  pro- 
duced by  6  manufacturers.  Four  of 
eight  models  showed  visual  signs  of 
malfunctit)n.  including  spraying  of 
large,  individually  visible  droplets, 
leaking  of  nebulizer  solution,  and  air 
leaks  that  completely  prevented  neb- 
ulization.  Variability  of  nebulization 
rate  within  specific  models  ranged 
from  57  to  I29<7f.  The  model  with 
the  largest  variability  of  nebulization 
rate  was  also  associated  with  an 
unacceptably  large  variability  m  par- 
ticle size.  In  contrast,  two  models 
with  smaller  variability  in  neb- 
ulization rate  had  greater  consistency 
of  particle  size.  These  results  indi- 
cate poor  quality  control  by  some 
manufacturers  in  the  disposable  neb- 
ulizer industry.  The  data  suggest  that 
purchasing  agents  should  consider 
reliability  as  well  as  cost  before 
selecting  a  specific  nebulizer  model 
and  that  their  evaluation  should 
include  physical  testing  of  multiple 


units  of  each  model  under  considera- 
tion. 


Relative  Amount  of  .Albuterol 
Delivered  to  Lunj;  Receptors  from 
a  Metcrcd-Dose  Inhaler  and  Neb- 
ulizer Solution:  Bloassay  by  His- 
tamine Bronchoprovocation — KV 
Blake,  M  Hoppe.  E  Harman.  L  Hen- 
deles.  Chest  1992;  101:309. 

The  results  of  pre\  ious  studies  com- 
paring bronchodilatation  from  beta 
agonists  administered  by  metered- 
dose  inhaler  (MDl)  and  nebulizer 
solution  have  been  contlictmg.  We 
therefore  evaluated  a  range  of  albu- 
terol doses  administered  by  these  on 
two  methods,  using  histamine  bron- 
choprovocation as  a  bioassay  for  the 
amount  of  drug  reaching  the  ;8: 
receptors  in  the  lung.  Twelve  stable 
asthmatic  volunteers  received  in  a 
double-blind,  randomized,  crossover 
design  on  different  days,  placebo  or 
I,  2.  4.  or  6  puffs  from  an  MDl 
attached  to  an  InspirEase  device  (90 
^g  per  puff)  or  0.625.  1.25.  2.5,  or 
5.0  mg  of  solution  delivered  in  2  mL 
of  buffered  saline  through  a  Hudson 
Updraft  11  nebulizer.  The  histamine 
concentration  required  to  decrease 
FEVi  by  209^  (PC:„)  was  measured  1 
h  before  and  30  min  after  admmistra- 
tion  of  each  treatment  and  expressed 
as  the  increase  in  PC:iifrom  baseline. 
The  dose-response  cur%  es  for  change 
in  PC;, I  indicated  that  the  higher 
doses  of  the  nebulizer  solution  deli\- 
ered  more  drug  to  fi:  receptors  in  the 
lung  than  the  lower  doses  from  the 
MDl.  For  example,  the  geometric 
mean  (SD)  increase  in  PC;u  was  1.1 
(1.6)  after  placebo.  7.5  (2.7)  after  2 
puffs  from  the  MDl.  and  20.0(2.1) 
after  2.5  mg  of  nebulizer  solution 
(p  <  0.05).  Using  this  bioassay 
method  and  administration  tech- 
nique, we  estimated  thai  10  puffs 
I  mm  the  MDl  (0.9  mg)  would  de- 
liver approximate!)  the  same  amount 
of  albuterol  to  lung  receptors  as  2.5 


mg  of  the  nebulizer  solution.  Taking 
into  account  previously  published 
reports  and  the  results  of  the  present 
study,  we  conclude  that  differences 
in  dose,  administration  technique, 
nebulizer  system  efficiency,  and 
severity  of  air\\a\  obstruction  can 
alter  the  amount  of  drug  reaching  the 
3:  receptors  in  the  lungs  and.  thus, 
the  clinical  response. 


Substitution  of  Metered-Dose 
Inhalers  for  Hand-Held  Nebuli- 
zers: Success  and  Cost  Savings  in  a 
Large,    .Acute-Care    Hospital — DL 

Bowton.  WM  Goldsmith,  EF  Hap- 
onik.  Chest  1992;101;305. 

Administration  of  /3-agonist  bron- 
chodilators  by  metered-dose  inhalers 
(MDl)  is  as  effecti\e  as  administra- 
tion by  hand-held  nebulizer  (NEB). 
Recent  studies  have  suggested  that 
MDl  therapy  is  less  costly  to  admin- 
ister and  that  routine  substitution  of 
MDl  for  NEB  would  result  in  con- 
siderable savings  to  patients  and  to 
hospitals.  To  our  knowledge,  the 
actual  extent  to  which  MDl  therapy 
would  replace  NEB  therapy  or  the 
cost  savings  realized  has  not  been 
reported  previously.  We  examined 
the  success  and  impact  on  hospital 
costs  of  the  routine  substitution  of 
MDl  for  NEB  therapy  in  a  large  ter- 
tiary-care hospital.  Following  intro- 
duction of  this  strategy,  more  than 
60%  of  all  aerosol  therapy  was  actu- 
ally gi\en  as  MDl.  The  mean  amount 
of  time  spent  by  therapists  to  pro\ide 
aerosol  therapy  was  significantly 
reduced  by  MDl  substitution,  falling 
from  1 ,576  (131)  h/mo,  to  992  ( 1 1 6) 
h/mo  (p  <  0.002).  The  total  cost  to 
deliver  aerosol  therapy  fell  from 
$27,600  ( $2,277 )/mo  to  $20,618 
($2,086 )/mo  (p  =  0.008).  Potential 
cost  savings  of  $83,000  annuallv 
were  achieved  by  the  hospital,  and 
charges  to  patients  were  lowered  by 
approximaleh  $300,000  per  year. 
Roiiiine  substitution  ol  MDl  therapy 
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The  proven  e£Bcaqf 
and  Smptessh/e  safety  profile 
of  the  first  protein-fiiee, 
synthetic  Iting  surfactant 


.*  ExOSUrf  NEONATAL™ 

(Colfosceril  Palmitate,  Cctyl  Alcohol, 

iylOXSpOl/  For  Intratracheal  Suspension/10-mLvial 


Controlled  clinical  trials  with  EXOSURF  Neonatal  showed  "dramatic  reductions"  in 
morbidity  and  mortality  of  infants  with  RDS.  Subsequent  use  under  a  year-long 
Treatment  IND  confirmed  its  efficacy  and  impressive  safety  profile.  Since  release  for 
marketing  in  August  1990,  widespread  use  in  hospitals  across  the  United  States  has 
further  established  its  value  in  the  treatment  of  RDS.  The  weight  of  clinical  experience 
is  in  favor  of  EXOSURF  Neonatal. 

Dramatic  reductions  in  neonatal  morbidity  and  mortality  reported  in 
clinical  trials 

Improvement  in  clinical  outcome  after  EXOSURF  Neonatal  has  been  significant  in 
infants  at  risk  of  developing  RDS  as  well  as  those  with  established  RDS.  Prophylactic 
as  well  as  rescue  treatment  with  EXOSURF  Neonatal  has  dramatically  reduced 
morbidity  and  mortality  in  infants  weighing  greater  than  700  grams. 

SIGNIFICANT 
REDUCTIONS  IN 
OVERALL  MORTALITY 
FROM  ANY  CAUSE  IN 
MIDDLE-SIZE  AND 
LARGE  INFANTS- ' 


Prophylactic  treatment 

Rescue  treatment 

Age 

One  vs 
Single  Dose-           Three  Doses' 
700-1100  grams     700-1100  grams 
(N=446)                 (N=716) 

Two  Dose^ 
Two  Dose              1250  grams 
700-1350  grams         and  above 
(N=419)                (N=1232) 

(Percent  reductions  <  10  Days  —  —  59%*  35% 
with  EXOSURF)  ^28  Days  40%*  44%"  52%'  39%' 
<lYear 44%^ 41%' 46%' 31% 

■P-0.022.  'P^O.002  'P<0  05  "P-iO  001  'PsO  039  NiNumber  of  infants  enrolled  m  tfie  clinical  trials. 

A  single  prophylactic  dose  of  EXOSURF  Neonatal  reduced  1-year  mortality  by  44%. 
Two  additional  prophylactic  doses  provided  an  additional  41%  reduction  in  1-year 
mortality.'    ^.^.„_^,.^  „ 

'         SIGNIFICANT  Prophylactic  treatment  Rescue  treatment         

REDUCTIONS 


IN  MORTALITY 


Two  Dose' 
PROM  Rn<;  IM  Single  Dose'  Two  Dose'  1250  grams 

hKUM  KJJi)  IW  700-1100  grams  700-1350  grams  and  above 

MIDDLE-SIZE  AND  (N=446)  (N=419)  (N=1232) 

LARGE  INFANTS    ' 


45 


(Percent  reductions  Reduction  in  s«%*  fi6%t  63%' 

with  EXOSURF)  death  from  RDS  ^^  ^^ 


1^ 


'P=0.01 1 .  'P=0.007.  'P=0.009.  iN=Number  of  infants  enrolled  in  the  clinical  trials. 


SIGNIFICANT  REDUCTION 
IN  CARDIOPULMONARY 
DESTRUCTION  TO  DAY  28 
FOLLOWING  TWO-DOSE 
RESCUE  TREATMENT" 
(Percent  reductions 
with  EXOSURF) 


Birth  weight 

700-1350- 
(N=419) 


Reduction  in  death  at  28  days 
or  survival  with  broncho- 
pulmonary dysplasia  (BPD) 


34%* 


1250  and  above^ 
(N=1232) 


43%* 


"P=0.002.  N=Number  of  infants  enrolled  in  tfie  clinical  trials. 


Rapid  onset  of  action  documented  in  rescue  use' 

Improvements  in  mean  Fi02  and  mean  alveolar- arterial  PO,.  (A-a)  gradient  were 
present  by  2  hours  after  dosing  in  middle-size  babies  (700-1350  grams). 
Improvements  in  mean  airway  pressures  began  sometime  between  2  and  6  hours 
in  middle-size  babies.  These  improvements  persisted  for  at  least  7  days. 


SIGNIFICANT 
IMPROVEMENTS 
IN  SUPPLEMENTAL 
OXYGEN  NEEDS 
AND  VENTILATORY 
REQUIREMENTS 
SEEN  IN  MIDDLE- 
SIZE  BABIES' 


Air 
■  EXOSURF  Neonatal 

AH  charts  from  Long' 


Please  see  brief  summary 
of  full  prescribing  infor- 
mation on  last  pages  of 
this  advertisement. 
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Efficacy  and  impressive  safety  profile  of  EXOSURF   Neonatal  ' 
confirmed  in  continued  widespread  use 

In  North  American  controlled  clinical  trials,  more  than  2600  premature  infants 
received  EXOSURF  Neonatal.  Under  the  year-long  Treatment  IND,  over  11,400  infants 
received  EXOSURF  Neonatal.  In  the  six  months  following  its  release  for  marketing, 
EXOSURF  Neonatal  has  been  given  to  10,000  infants  in  more  than  750  hospitals. 

There  are  no  known  infectious  or  immunologic  risks  associated  with 
EXOSURF  Neonatal  use.  In  controlled  clinical  trials,  adverse  events  were  comparable 
to  those  of  placebo,  with  the  exception  of  apnea  and  pulmonary  bleeding. 
Infants  receiving  EXOSURF  Neonatal  required  less  ventilatory  support,  possibly 
contributing  to  an  increased  incidence  of  apnea.  Pulmonary  bleeding  occurred  in  1% 
of  control  infants  and  2%  of  treated  infants  in  controlled  trials.  In  the  treatment  IND, 
pulmonary  bleeding  was  reported  in  4%  and  mucous  plugging  at  a  rate  of  3/1000. 
Pulmonary  bleeding  appears  to  be  preventable  with  early  diagnosis  and  appropriate 
treatment  of  patent  ductus  arteriosus. 

One-year  foUow-up  evaluated  developmental  outcomes 

Double-blind  1-year  follow-up  of  more  than  1450  infants  enrolled  in  randomized 
trials  showed  that  mental  and  motor  scores  appeared  to  be  higher  in  tiny  infants 
(<750  grams)  as  well  as  middle-size  infants  (750-1249  grams)  who  received  Exosurf 
Neonatal. 

Economic  data  analysis  showed  cost  savings^ '° 

Three  separate  studies  evaluated  the  economic  impact  of  a  single  prophylactic 
dose  of  EXOSURF  Neonatal,  two-dose  rescue  treatment  in  700-  to  1350-gram 
infants,  and  two-dose  rescue  treatment  during  the  neonatal  period  in  infants 
weighing  over  1350  grams.  Results  indicate  that  both  prophylactic  treatment  and 
rescue  treatment  are  cost-effective.  Mean  hospital  charges  were  $6451  less  for  large 
infants  receiving  two-dose  rescue  treatment  versus  air  in  the  first  28  days  of  life. '° 

As  easy  to  use  as  it  is  effective 

•  Easy  to  store  and  use  EXOSURF  Neonatal  may  be  stored  at  room  temperature. 
Reconstituted  suspension  may  be  maintained  refrigerated  or  at  room  temperature 
for  up  to  12  hours.  Key  items  needed  for  administration  are  supplied  in  one  kit. 

•  Easy  to  administer  Each  EXOSURF  Neonatal  dose  is  administered  in  two 
2.5-mL/kg  half-doses  without  interrupting  mechanical  ventilation. 

•  Easy  on  infant  To  assist  the  distribution  of  EXOSURF  Neonatal 

in  the  lungs,  the  infant  is  simply  turned  from  midline  position  to  the 
right  after  the  first  half-dose,  and  from  midline  position 
to  the  left  after  the  second  half-dose. 

References:  1 .  Bose  C.  Corbel  A.  Bose  G.  el  al  Improved  outcome  at  28  days  o(  age  for  very  low  burth  weighl  infants  treated  witfi  a  single 
!         •>    .  ■f-etcsurfaclanl.  JPediatr  1990;l17:947.953.2.Coft)el  A.BucciareiR.GoldmanS.etal.  Decreasednxxtalityjisrriall 
(.-•  •  j'.."_     'dnis  treated  al  turtti  witti  a  single  dose  of  synthetic  surfactant:  a  mulliK»iler  controlled  trial.  J  f^diatr.  1991:118:277-28<). 
3.  Gerdes  J.  Cook  L,  Beaumont  E,  Cortiel  A.  Long  W.  Amencan  EXOSURF  Pediatric  Groups  I  and  II,  Effects  of  three  vs  one  prophylactc 
doses  of  EXOSURF  Neonatal  in  700-  to  1  tOO-gram  neonates.  PteolBtr  flas.  1991  ;29(no.  i.  pt  2):214A  Abstract.  4.  Long  W.  Thompson  T. 
Sundeli  H.  et  al.  Effects  of  two  rescue  doses  of  a  synthetic  surfactant  on  mortality  rate  and  survival  wittKiut  bronchopulmonary  dysplasia  in 
700-  to  1 350.gram  infants  with  respratory  distress  syndroihe  J  Pediatr.  1991 ;  1 1 8:595-605.  S.  US  and  Canadian  EXOSURF  Pedalnc 
Study  Groups.  Effects  of  two  rescue  doses  of  EXOSURF*  Pediatric  m  1232  mfanls  21250  grams.  Pedialr  Res.  1990:27(no  4.  pt  2):320A 
Abstract.  6.  Data  on  file.  Burroughs  Wellcome  Co.. 1991 .  7.  Walter  D.  McGumness  G.  Bose  C.  el  al.  Doubte-tilind  one-year  foUow-up  m 
1450  infants  randomced  to  EXOSURF"  I'teonatal  or  air  Pedialr  Res.  1991:29(no.  4.  pt  2):270A  Abstract.  8.  Se«  M.  Corbet  A.  Gong  A, 
et  al.  Economic  impact  ol  a  single  prophylactic  dose  ol  EXOSURF*  Neonatal  r\  700-  lo  1 100-gram  infants.  PedetrRes  1991 :29(no.  4. 
pi  2):265A.  Abstract.  9.  Mammel  M.  Mulett  M.  Derieth  D.  el  al  Economic  impact  of  two  rescue  doses  of  EXOSURF*  Neonatal  «i  700-1350 
gram  infants.  Pediatr  Res  1991  ;29(no.  4.  pt  2):260A.  Abstract.  10.  Schumacher  R.  Burchfield  D.  Vaughan  R,  el  al.  Economic  impact  ol  two 
rescue  doses  of  EXOSURF*  Neonatal  in  21350  gram  infants.  Pediatr  Res.  1991;29(no.  4.  pt  2):264A  Abstract 
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EXOSURF  Neonatar 

(COLFOSCERILPALMITATE.CETYLALCOHOL,TYLOXAPOL) 
For  Intratracheal  Suspension  / 10  mL  vials 

PLEASE  CONSULT  FULL  PRODUCT  INFORMATION  BEFORE  PRESCRIBING 
INDICATIONS  AND  USAGE  Exosuri  Neonatal  is  mdicaiea  tor 

1  Prophylactic  Irealmeni  ol  inlanis  wilh  Dirih  weights  ol  less  ihan  1350  grams  who  are  al  nsk  ot  developing 

RDSisee  PRECAUTIONS), 

2  Prtphylactic  Ireatmeni  ol  infants  with  Diah  weights  greaier  than  1350  grams  who  have  evidence  ot  pulmonary 

immalunly  and 

3  Rescue  treatment  ol  intants  who  have  developed  RDS 

CONTRAINDICATIONS:  There  are  no  known  contraindications  to  treatment  with  Exosuri  Neonatal 
WARN  INGS  Intratracheal  Administration  Only:  Exosurt  Neonatal  should  be  administered  only  by  instillation  m- 
lotheijciej  General:  The  use  otExosuM  Neonatal  requires  expert  clinical  care  by  experienced  neonatologists 
and  other  clmtcians  who  are  accomplished  at  neonatal  miubation  and  ventilatory  management  Adequate  per- 
sonnel, facilities  equipment,  and  medications  are  required  to  optimize  permatai  outcome  in  premature  mtanis 
Instillation  of  Exosuri  Neonatal  should  be  perlormed  only  by  trained  medical  personnel  experienced  m  airway 
andclmical  management  of  unstable  premalure  mtanis  Vigilant  clinical  attention  should  be  given  to  all  infants 
pnor  to  during ,  and  after  administration  of  E»osun  Neonatal  Acute  Etiects:  Exosuri  Neonatal  can  rapifliy  atfect 
oxygenation  and  lung  compliance  Lung  Compliance:  H  chest  expansion  improves  substantially  after  dosmg 
peak  ventilator  moratory  pressures  should  be  reduced  immediately  without  waiting  for  confirmation  ol  respiratory 
improvement  by  blood  gas  assessment  Failure  to  reduce  msbiratory  ventilator  pressures  rapidly  tn  such  instances 
can  result  in  lung  overOi  stent  ion  and  fatal  pulmonary  air  leak  Hyperoxia;  If  the  infant  becomes  pink  and 
transcutaneous  oxygen  saturation  is  in  excess  of  95% ,  FiO,  should  be  reduced  in  small  but  repeated  steps  (until 
saturation  is  90  to  95% )  without  waiting  tor  confirmation  ot  elevated  arterial  pO,  by  blood  gas  assessment  Fail- 
ure to  reduce  FiO.  m  such  instances  can  result  m  hyperoxia  Hypocarbia:  II  anenai  or  transcutaneous  CO, 
measurements  are  <30  torr  the  ventilator  rate  should  De  reduced  at  once  Failure  to  reduce  ventilator  rates  m 
such  instances  can  result  in  marked  hypocarbia,  which  is  known  to  reduce  Dram  blood  flow  Pulmonary  Hemor- 
rhage: In  the  single  study  conducted  m  infants  weighing  <700  grams  al  birth  the  incidence  of  pulmonai^  hemor- 
rhage (10%  vs  2%  in  the  placebo  group)  was  significantly  increased  m  ihe  Exosuri  Neonatal  group  None  of 
the  five  studies  involving  infants  with  birih  weights  >700  grams  showed  a  significant  increase  m  pulmonary 
hemorrhage  in  the  Exosuri  Neonatal  group  in  a  cross-study  analysis  of  these  live  studies,  pulmonary  hemor- 
rhage was  reported  for  1%  ( 14/1420)  ol  infants  m  the  placebo  group  and  2%  (27/1411)  of  mfanls  m  the  Exosuri 
Neonatal  group  Fatal  pulmonary  hemorrhage  occurred  m  three  inlanls  two  in  the  Exosuri  Neonalal  group  and 
one  in  the  placebo  group  Mortality  from  all  causes  among  tntanis  who  developed  pulmonary  hemorrhage  was 
43%  m  the  placebo  gnxip  and  37%  m  the  Exosuri  Neonatal  group  Pulmonary  herrmrTtiage  m  both  Exosuri  Neonatal 
and  placebo  infants  was  more  frequent  in  intants  who  were  younger  smaller  male  or  who  had  a  patent  ductus 
arteriosus  Pulmonary  hemorrhage  typically  occurred  in  the  first  2  days  of  lite  in  both  treatment  groups  In  more 
than  7700  intants  in  the  open  uncontrolled  study  pulmonary  hemorrhage  was  reported  in  4%  but  fatal  pulmonary 
hemorrhage  was  reported  rarely  (0  4%)  in  Ihe  controlled  clinical  studies  Exosuri  Neonatal  treated  mlants  who 
received  steroids  more  than  24  hours  pnor  to  delivery  or  mOomeihacin  postnataliy  had  a  lower  rate  ol  pulmonary 
henwrrhage  than  olher  Exosuri  Neonalal  treated  infants  Attention  should  be  paid  to  early  and  aggressive  diagnosis 
and  treatment  ( unless  contraindicated)  ot  patent  ductus  arteriosus  during  Ihe  first  2  days  of  life  (while  ihe  duc- 
tus arteriosus  is  often  clinically  sileni  i  Other  potentially  protective  measures  include  attempting  to  decrease 
FiO;  preferentially  over  ventilator  pressures  dunng  the  first  24  to  48  hours  after  dosmg  and  attempting  to  de- 
crease PEEP  minimally  for  at  least  48  hours  after  dosing  Mucous  Plugs.  Infants  whose  ventilation  becomes  marked- 
ly impaired  during  or  shortly  after  dosmg  may  have  mucous  plugging  of  the  endotracheal  tube  particularly  it 
pulmonary  secretions  were  prominent  pnor  to  drug  administration  Suctioning  of  all  infants  pnor  to  dosmg  may 
lessen  Ihe  chance  ot  mucous  plugs  obstructing  the  endotracheal  tube  II  endotracheal  tube  obstruction  Irom 
such  plugs  IS  suspected  and  suctioning  is  unsuccesslul  m  removing  the  obstruction  the  blocked  endotracheal 
lube  should  be  replaced  immediately 
PRECAUTIONS: 

General:  I  n  the  cont  nulled  clinical  studies,  infants  k  nown  prenatally  or  poslnalatly  to  have  ma|Or  congenital  anomalies 
orwhowere  suspected  of  having  congenital  infection,  were  excluded  from  entry  However,  these  disorders  can- 
not be  recognized  early  m  lite  m  all  cases  and  a  few  mlants  with  these  conditions  were  entered  The  benelits 
of  Exosuri  Neonatal  m  the  aHected  inlanis  who  received  drug  appeared  to  be  similar  to  the  benefits  observed 
in  infants  without  anomalies  or  occult  infection  Prophylactic  Treatmem-lnfams  <700  Grams:  in  intants  weighing 
500  to  700  grams  a  single  prophylactic  dose  ot  Exosuri  Neonalal  significantly  improved  FiO,  and  ventilator 
sellings,  reduced  pneumothorax  and  reduced  death  Irom  RDS  Put  increased  pulmonary  hemorrhage  (see 
WARNINGS)  Overall  mortality  did  not  diMer  significantly  between  the  placebo  and  Exosuri  Neonalal  groups  (see 
Table  1  m  full  product  information)  Data  on  multiple  doses  in  infants  m  this  weight  class  are  not  yet  available 
Accordingly  clinicians  should  carelutlv  ev3('.),3'e  t  hp  :>o!entiai  risks  and  benelits  of  Exosurt  Neonatal  administra- 
tion m  these  mlants  Rescue  Treatment-Nufriber  of  Doses:  A  small  numtwr  ol  infants  with  RDS  have  received 
more  than  two  doses  of  Exosuri  Neona!  j  .- ;  -  .r  ■-  iiiieni  Delmilive  data  on  the  safely  and  efficacy  ol  these 
additional  doses  are  nol  available  Carcinogenesis.  Mutagenesis.  Impairment  ot  Fertility:  Exosuri  Neonatal  at 
concentrations  up  to  10,000  Mg^plaie  was  not  mutagenic  m  the  Ames  Salmonella  assay  Long-term  studies  have 
not  been  pertormed  in  animals  to  evaluate  the  carcinogenic  potential  of  Exosurt  Neonatal  The  eflecis  ol  Exosurt 
Neonatal  on  fertility  have  nol  been  studied 
ADVERSE  REACTIONS: 

General:  Premature  Pirth  isassocialed  with  a  high  incider»ceof  morbidity  and  mortality  Despite  significant  reduc- 
tions m  overall  mortality  associated  with  Exosuri  Neonatal  some  mlants  who  received  Exosurt  Neonatal  devel- 
oped severe  complications  and  either  survived  with  permanent  handicaps  or  died 
In  controlled  clinical  studies  evaluating  the  safety  and  efficacy  ol  Exosuri  Neonatal  numerous  safety  assessments 
were  made  In  mlants  receiving  Exosurt  Neonalal,  pulmonary  hemorrhage,  apnea  and  use  of  methylxanthmes 
were  increased  A  number  ot  other  adverse  events  were  signilicantly  reduced  m  the  Exosurt  Neonalal  group 
particularly  various  lorms  ol  pulmonary  air  leak  and  use  ol  pancuronium.  Tables  3  and  4  summarize  the  results 
o(  Ihe  major  safety  evaluations  Irom  the  coniroiied  clinical  studies 


Table3  Safety  Asiessmenls'-Praptiylactic Treatment  iConi ) 


Table  3  Salety  Assessmems 

'-PropHylaclic  Treawienl 

Number  ot  Ooses 

Single  Dose 

Single  Dose 

Single  Dose 

1  vs  3  Ooses 

Birth  Weighi  Range 

500  to  700  grams 

700  to  1350  grams 

70010 1100  grams 

700  to  1100  grams 

PiaceM 

PiaceOo 

PlacePo 

EXOSURF 

EXOSURF 

TreatmenI  Group 

(Airi 

EXOSURF 

(All) 

EXOSURF 

(Air) 

EXOSURF 

IDose 

3  Doses 

Numderotinfanis 

N  =  108 

N=t07 

N  =  193 

N=192 

N=222 

N=224 

N=356 

N=360 

%  ol  Inlanis 

V.  ot  mlants 

%  ot  Inlants 

■/,  ol  Inlants 

niravenuicuiar  Hemorrtiage 

(l«H| 

Overall 

5t 

57 

31 

27 

36 

36 

36 

35 

Severe  IVH 

26 

25 

10 

8 

13 

14 

9 

9 

Pulmonary  hr  Leak  IPALI 

Overall 

52 

48 

16 

It 

32 

25 

29 

27 

Pneumomofai 

23 

10- 

5 

6 

19 

11" 

14 

12 

PneumopertcartJium 

1 

4 

2 

0 

<1 

1 

1 

Pneumomediaslinum 

2 

1 

2 

3 

7 

1" 

2 

Pulmonary  inlefslilial 

43 

44 

13 

7* 

26 

20 

23 

22 

tmpnysema 

Death  trcm  PAL 

4 

6 

<1 

<1 

2 

1 

1 

fialeni  Ductus  Arteriosus 

49 

53 

66 

70 

50 

55 

59 

57 

Necrotizing  Enterocolitis 

2 

4 

11 

13 

3 

4 

2- 

Pulmonary  Hemorrhage 

2 

10" 

2 

4 

1 

4 

6 

Congenital  Pneumonia 

4 

4 

2 

4 

2 

2 

1 

Nosocomial  Pneumonia 

10 

to 

2 

4 

4 

7 

14 

15 

Non-Pulmonary  Intections 

33 

35 

34 

39 

28 

29 

35 

34 

Sepsis 

30 

34 

30 

34 

23 

24 

30 

27 

Death  From  Sepsis 

4 

4 

3 

3 

1 

2 

2 

Meningitis 

4 

6 

3 

1 

2 

3 

2 

Diner  Intections 

7 

4 

5 

3 

6 

10 

10 

11 

Maior  Anomalies 

3 

1 

2 

4 

7 

i 

i 

i 

Numoer  ol  Doses 
Birin  Weight  Range 


Single  Dose  Single  Dose  Smgie  Dose 

500  to  700  grams     700  to  1350  grams    70010  tiQO  grams 


1  vs  3  Doses 
700 1O1100  grams 


PlaceOo  PiaceM  PlaceOo  EXOSURF     EXOSURF 

Trealmeni  Group       (Air|     EXOSURF     (Air|     EXOSURF     (Air)      EXOSURF       IDose       3  Ooses 

Number  ol  Inlanis      N  =  108     N  =  107     N^193     K.192     N=222      N-224        N=356        N.360 


S  ot  Inlanis 


K  ol  Inlanis 


S  ol  Inlanis 


Hypotension 

70 

77 

52 

47 

59 

62 

54 

50 

Hyperpihrupinemia 

22 

21 

63 

61 

27 

31 

20 

21 

Ewnange  Translusion 

4 

3 

1 

2 

2 

2 

3 

1 

Thromoocylopenia' 

21 

25 

noiavailalile 

9 

8 

12 

10 

Persistent  Felai  Circulation 

0 

1 

1 

1 

0 

2- 

1 

<1 

Seizures 

11 

8 

2 

2 

11 

9 

6 

5 

Apnea 

34 

33 

76 

73 

55 

65- 

62 

68 

OrugTnerapy 

AnIiDiotics 

96 

99 

98 

96 

98 

99 

>99 

99 

Diuretics 

55 

60 

39 

37 

59 

63 

64 

65 

Anliconvulsanls 

14 

18 

23 

24 

20 

16 

9 

8 

Inotropes 

46 

40 

20 

20 

26 

20 

28 

27 

Seoatives 

62 

71 

65 

64 

63 

57 

52 

52 

Pancuronium 

19 

11 

22 

14- 

19 

13* 

15 

11 

Methyixanihines 

3« 

43 

77 

77 

61 

72- 

75 

82 

'  All  parameters  were  exammeo  wiin  as-treated"  analyses 
^  Thromoocylopenia  requiring  piaieiet  translusion 


•p<0  05 

••s<ooi 


Table  4  SatetY  Assessments'— Rescue  Treatment 


Number  ot  Doses 
Jirlh  Weigtil  Range 


Two  Doses 
70010  1350  grams 


Two  Doses 
1 250  grams  and  above 


Trealmeni  Group      Placebo  (Air)      EXOSURF 
Number  ol  Inlanis  N=213  N=206 


Placebo  I  An) 
N  =  622 


EXOSURF 
N=615 


Iniraveniricular  Hemorrhage  (IVH) 

Overall 

48 

52 

23 

18- 

Severe  IVH 

13 

9 

5 

4 

Pulmonary  Air  Leak  (PAL) 

Overall 

54 

34"* 

30 

18"* 

Pneumothorax 

29 

20* 

20 

10— 

Pneumopericardium 

4 

1 

1 

2 

Pneumomediastinum 

8 

4 

5 

2" 

Pulmonary  Inlerslilial  Emphysema 

46 

25— 

24 

13"" 

Dealt!  Irom  PAL 

7 

3 

<1 

1 

Palent  Ductus  Arteriosus 

66 

57 

54 

45- 

Necrotizing  Enterocolitis 

3 

3 

1 

2 

Pulmonary  Hemorrhage 

3 

1 

<t 

1 

Congenital  Pneumonia 

2 

3 

2 

2 

Nosocomial  Pneumonia 

5 

7 

2 

2 

Non-Pulmonary  Infections 

19 

22 

13 

13 

Sepsis 

15 

17 

8 

8 

Oealh  From  Sepsis 

<1 

<1 

1 

<1 

Meningitis 

1 

<1 

1 

<r 

Other  Intections 

5 

8 

5 

6 

Uaior  Anomalies 

3 

3 

4 

4 

Hypotension 

62 

57 

50 

39" 

Hyperbilirubinemia 

17 

19 

12 

to 

Exchange  Transfusion 

3 

4 

1 

2 

Thrombocytopenia^ 

10 

11 

4 

<1" 

Persistent  Felal  Circulation 

1 

1 

6 

2" 

Seizures 

10 

10 

6 

3- 

Apnea 

48 

65" 

37 

44- 

Drug  Therapy 

Antibiotics 

100 

99 

98 

98 

Diuretics 

60 

65 

45 

34"* 

Anticonvulsants 

17 

17 

10 

5" 

Inotropes 

36 

31 

27 

16"' 

Sedatives 

72 

68 

76 

64— 

Pancuronium 

34 

17" 

33 

15"' 

Methylxanthmes 

62 

74" 

49 

53 

^  All  parameters  were  examined  with 

as-treated'  analyses 

•  p<0  05 

"•p<0  001 

^  Thrombocytopenia  requiring  platelet  translusion 

"p<oai 

Pulmonary  Hemorrhage:  See  WARNINGS  Abnormal  Laboratory  Values :  Abnormal  laboratory  values  are  com- 
mon in  critically  ill  mechanically  ventilated  premalure  mlants  A  higher  incidence  ol  abnormal  laboratory  values 
m  the  Exosuri  Neonalal  group  was  nol  reported  Events  During  Dosing;  Data  on  events  during  dosing  are  available 

from  more  than  8800  inlanis  in  Ihe  open  uncontrolled  clinical  study  (Table  5) 

Table  5:  Events  During  Dosing  in  Ihe  Open.  Uncontrolled  Study* 


Treatment  Type 
Number  of  Infants 


Prophylactic  TreatmenI 
N  =  lt27 


Rescue  Trealmeni 
N=7711 


Rellux  ol  Exosurt 

Drop  mO,  saturation  (>  20%) 

Rise  m  0,  saturation  (  >  10%) 

Drop  in  transcutaneous  pO;  (  >  20  mm  Hg) 

Rise  in  transcutaneous  pO;  l  >  20  mm  Hg) 

Drop  m  Iransculaneous  pCOj  (  >  20  mm  Hg) 

Rise  m  transcutaneous  pCO,  ( >  20  mm  Hg) 

Bradycardia  (<60  beats/min) 

Tachycardia  (>200  beals/min) 

Gagging 

Mucous  Plugs 


20 
6 
5 
1 
2 

<1 
1 
1 

<1 
1 

<1 


31 

22 
6 
8 
5 
1 
3 
3 

<1 
5 

<1 


^  Inlanis  may  hsve  experienced  more  than  one  event 

Invesiigalors  were  prohibited  Irom  adiusling  FiO,  and/or  ventilator  settings  dunng  dosing  unless  significant 
clinical  deterioration  occurred 

Reflux:  Rellux  o(  Exosurt  Neonalal  into  Ihe  endotracheal  tube  during  dosmg  has  been  observed  and  may  be 
associated  with  rapid  drug  administration  II  reflux  occurs  drug  administration  should  be  hailed  and,  if  necessary 
peak  inspiratory  pressure  on  the  ventilator  should  be  increased  by  4  to  5  cm  H.O  until  the  endotracheal  lube 
clears  >20%  Drop  ia  Transcutaneous  Oxygen  Saturation:  it  transcutaneous  oxygen  saturation  declines  dur- 
ing dosmg  drug  adminisiralion  should  be  halted  and  il  necessary  peak  inspiratory  pressure  on  the  ventilator 
should  be  increased  by  4  to  5  cm  HjQ  lor  1  to  2  minutes  In  addition,  increases  ol  FiOi  may  be  required  for  1 
to  2  rronules  Mucous  PIUQS:  See  WARNINGS 
DOSAGE  AND  ADMINISTRATION:  See  full  product  information 
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for  NEB  therapy  can  be  accom- 
plished with  considerable,  but  not 
total,  success.  This  approach  results 
in  significant  reductions  in  the  cost 
of  health  care  provision. 

The  Prehospital  Treatment  of 
Pediatric  Trauma — RF  La\ery.  BJ 
Tortella,  CC  Griffin.  Pediatr  Emerg 
Care  1992:8:9. 

Prehospital  pediatric  trauma  care  is 
an  important  part  of  the  EMS  sys- 
tem. Review  of  458  pediatric  ALS 
trauma  responses  over  2  years 
treated  in  an  urban,  tiered  ALS  sys- 
tem revealed  a  male  predominance. 
Violence  (gunshot,  stab,  or  assault) 
accounted  for  46%  of  injuries,  fol- 
lowed by  vehicular  accidents  (occu- 
pant or  pedestrian)  with  359f.  Impor- 
tant ALS  resuscitation  interventions 
were  commonly  performed  en  route, 
with  a  high  degree  of  success 
( l.V.s  =  93%,  intubation  =  79%),  and 
did  not  greatly  prolong  field  times  (9 
min  BLS  vs  11.7  min  ALS).  ALS 
procedure  success  rates  and  field 
times  reported  here  are  lower  than 
previously  described.  Benchmark 
standards  for  the  prehospital  care  of 
pediatric  trauma  are  proposed. 

Pediatric  EMS  Transport:  Are  We 
Treatinj;  Children  in  a  System 
Designed    for    Adults    Only?— A 

Sacchetti,  C  Carraccio,  M  Feder. 
Pediatr  Emerg  Care  1992:8:4. 

Unlike  adults,  small  children  and 
infants  do  not  require  stretchers  or 
ambulances  for  transport  from  a  pre- 
hospital scene  to  the  emergency 
department  (ED).  This  study  was 
designed  to  determine  the  impor- 
tance of  this  difference  in  patient 
transport  needs.  A  Macintosh  Classic 
computer  was  programmed  to  com- 
pare the  time  to  intubation  (TTI)  of  a 
child  with  impending  respiratory 
arrest  treated  in  a  standard  par- 
amedic/ambulance transport  system 
versus  that  of  a  child  treated  in  a  sys- 


tem in  which  a  patrolling  police  car 
transports  the  child  directly  to  an 
ED.  The  dependent  variable  TTI  was 
determined,  with  travel  times  from 
the  scene  to  the  ED  and  paramedical 
intubation  success  rates  as  the  inde- 
pendent variables.  Utilizing  this 
model,  police  transports  demonstrate 
shorter  TTIs  for  brief  scene-to-ED 
travel  times  or  limited  paramedic 
success  rates,  while  paramedic  intu- 
bations produced  shorter  TTIs  for 
long  scene-to-ED  transports.  These 
results  suggest  that  nonambulance 
transport  of  pediatric  patients  be  con- 
sidered in  the  development  of  urban 
or  suburban  pediatric  Emergency 
Medical  Services. 

Pilot  Study  for  the  Development  of 
a  Monitoring  Device  for  \  entilated 
Children — DF  Wensley,  P  Noonan, 
MD  Seear,  H  Werner,  GE  Pirie. 
Pediatr  Pulmonol  1991:11:272. 

SUMMARY:  Airway  pressure  and 
air  fiow  were  measured  at  the  endo- 
tracheal tube  in  13  children  on  a 
variety  of  ventilators.  These  signals 
were  stored  for  analysis  on  a  com- 
puter. Further  data  sets  were 
obtained  after  24  hours  or  following 
major  interventions.  Air  flow  rate 
was  integrated  to  give  volume.  Pul- 
monary resistance  and  elastance 
were  obtained  by  multiple  linear 
regression.  Pressure-volume,  pres- 
sure-flow, and  flow-volume  loops 
were  plotted.  "Closed"  pressure- 
volume  and  pressure-flow  loops  (by 
subtraction  of  the  resistive  or  elastic 
pressure  components,  respectively) 
were  also  displayed,  giving  com- 
pliance and  resistance  loops.  The 
loops  from  the  initial  data  set  were 
taken  as  the  baseline,  and  loops  from 
later  data  sets  were  superimposed  to 
provide  visual  comparisons.  Change 
in  clinical  status  was  reflected  by  the 
change  in  slope  of  compliance  and 
resistance  loops.  A  30%  change  in 
compliance  or  resistance  was  easily 
observed  There  was  minimal  inter- 


ference with  patient  care.  TTiis  pilot 
study  demonstrates  that  changes  in 
respiratory  mechanics  can  be  dis- 
played safely  and  easily  in  ventilated 
patients  using  resistance  and  compli- 
ance loops.  Further  work  is  neces- 
sary to  confirm  the  usefulness  of  real 
time  of  these  displays. 

Comparison  of  Six  ECMO  Selec- 
tion Criteria  and  .\nalysis  of  Fac- 
tors Influencing  Their  .Accuracy — 

NR  Payne,  P  Kriesmer,  M  Mammel. 
CL  Meyer.  Pediatr  Pulmonol  1991: 
11:223. 

SUMMARY:  This  study  compared 
six  extracorporeal  membrane  oxy- 
genation (ECMO)  selection  criteria 
in  42  neonates  and  analyzed  factors 
influencing  the  accuracy  of  outcome 
predictions.  The  sensitivity  of  the 
criteria  in  identifying  fatal  cases  var- 
ied from  0.44  to  0.94  and  the  spec- 
ificity of  predictions  of  survival 
ranged  from  0.42  to  0.69.  The  criter- 
ion ha\  ing  the  highest  sensitivity  had 
the  lowest  specificity  and  conversely 
the  criterion  with  the  lowest  sensitiv- 
ity had  the  highest  specificity.  Over- 
all accuracy  of  the  criteria,  as  meas- 
ured by  the  total  number  of  correct 
outcome  predictions,  differed  little 
among  the  criteria  (23/42  to  27/42 
correct  predictions).  Three  factors 
influenced  predictive  accuracy:  (1)  a 
primary  diagnosis  of  congenital  dia- 
phragmatic hernia  (CDH)  was  asso- 
ciated with  a  greater  mortality 
(p<  0.001)  and  a  significantly 
higher  positive  predictive  value 
(PPV)  for  all  criteria  (p  =  0.0009- 
0.012)  than  that  .seen  in  patients  with 
other  primary  diagnoses;  (2)  cal- 
culating the  aheolar-arterial  oxygen 
gradient  using  an  assumed,  rather 
than  measured  barometric  pressure, 
or  estimating  oxygenation  index 
using  a  calculated,  rather  than  a 
measured,  mean  airway  pressure, 
increased  false-positive  mortality 
predictions  in  non-CDH  patients:  and 
(3)  requiring  a  peak  inspiratory  pres- 
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Before  you  make  your  next  purchase.. ..STOP!  The  New 
Generation  in  Ventilation,  the  Wave,  has  arrived! 

Let  us  introduce  you  to  the  Wave's  unique  advanced  functions: 

•  Bias  Flow 

•  Predictive  Learning  Logic 

•  A  New  Pressure  Support  System 

•  Rapid  Response  Trigger  System 

•  ...  and  more 

For  additional  information  on  this  exciting  new  product  or  to  arrange  for  a 
demonstration,  contact  Newport  Medical  Instruments  at  1-800-451-3111  t 
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sure  (PIP)  of  at  least  50  cm  H:0  in 
the  definition  of  maximal  medical 
management,  rather  than  a  PIP  of  20- 
49  cm  H:0,  significantly  increased 
the  PPV  for  three  of  four  criteria 
examined  (p  =  0.02-0.04).  Aware- 
ness of  these  factors  may  facilitate 
the  identification  of  neonates  who 
need  ECMO  lo  sur\  ive. 


Nocturnal  Positive-Pressure  Venti- 
lation via  Nasal  Mask  in  Patients 
with  Severe  Chronic  Obstructive 
Pulmonary  Diseases — DA  Strumpf. 
RP  Millman,  CS  Carlisle,  LM  Grat- 
tan,  SM  Ryan.  AD  Erickson.  NS 
Hill.  Am  Rev  Respir  Dis  1991:144: 
1234. 

SUMMARY:  Intermittent  positive 
pressure  ventilation  administered 
noctumally  via  a  nasal  mask  has 
been  associated  with  improvements 
in  pulmonary  function  and  symptoms 
in  patients  with  restrictive  ventilatory 
disorders.  We  hypothesized  that  noc- 
turnal nasal  ventilation  (NNV)  would 
bring  about  similar  improvements  in 
patients  with  severe  chronic  obstruc- 
tive pulmonary  disease  (COPD).  The 
study  used  a  randomized,  crossover 
design,  with  subjects  undergoing 
NNV  or  "standard  care"  for  sequen- 
tial .3-mo  periods.  Of  23  patients 
with  obstructive  lung  disease  and  a 
FEV|  <  1  L  who  were  initially 
enrolled.  4  were  excluded  because  of 
obstructive  sleep  apnea  prior  to  ran- 
domization. Among  the  remaining 
19  patients.  7  withdrew  because  of 
intolerance  of  the  nose  mask.  5  were 
withdrawn  because  of  intercurrent 
illnesses,  and  7  completed  both  arms 
of  the  protocol.  These  latter  7 
patients  used  the  ventilator  for  an 
average  of  6.7  h/night.  and  3  of  the  7 
had  partial  relief  of  dyspnea  during 
ventilator  use.  However,  in  compari- 
son with  studies  performed  upon  ini- 
tiation or  after  the  standard  care  arm 
of  the  study,  studies  performed  after 
3    months    of    NNV    revealed    no 


improvement  in  pulmonary  function, 
respiratory  muscle  strength,  gas 
exchange,  exercise  endurance,  sleep 
efficiency,  quality  or  oxygenation,  or 
dyspnea  ratings.  The  only  improve- 
ments observed  were  in  neuro- 
psychological function,  possibly 
related  to  a  placebo  effect  or  another 
unknown  mechanism  Despite  the 
small  sample  size,  our  study  indi- 
cates that  NNV  is  not  well  tolerated 
b\  and  brings  about  minimal 
improvement  in  stable  outpatients 
with  severe  COPD. 


Airway  Insufflation:  Increasing 
Flow  Rates  Progress!  \el>  Reduce 
Dead  Space  in  Respiratory  Fail- 
ure— AN  Hurewitz.  EH  Bergofsky.  E 
Vomero.  Am  Rev  Respir  Dis  1991; 
144:1229. 

SUMMARY:  We  have  previously 
shown  that  airway  insufflation  (Al) 
reduces  dead  space  (Vd)  and  minute 
ventilation  (\i)  in  patients  with  res- 
piratory failure,  and  when  used 
chronically  leads  to  lowered  and 
more  stable  arterial  Pco:-  The  present 
study  was  designed  to  measure  the 
effect  of  increasing  AT  flow  rate  on 
Vd  and  other  aspects  of  gas 
exchange  in  respiratory  failure  in 
order  to  examine  the  hypothesis  that 
Al  exerts  its  main  physiologic  effect 
by  progressive  reductions  of  Vd. 
Fi\e  patients  with  varying  degrees  of 
respiratory  failure  caused  by  either 
restrictive  or  obstructive  lung  disease 
were  studied  by  means  of  the  special- 
ized techniques  we  developed  to  ana- 
lyze gas  exchange  during  Al.  At  1  1./ 
min  (as  in  transtracheal  oxy- 
genation), at  .5  L/min.  and  8  L/min. 
Al  produced  progressive  reductions 
in  Vd.  tidal  volume,  and  VL.  Contrarv 
to  our  previous  study,  some  of  these 
patients  accompanied  the  decrease  in 
Vn  with  not  only  decreases  in  M.  but 
with  slight  rises  in  alveolar  ventila- 
tion (Va)  and  decrements  in  arterial 
P(();.    The    greatest    percentile    de- 


creases in  Vd  and  M.  occurred  in 
those  with  the  smallest  initial  control 
values  for  each  of  these  parameters. 
In  summary.  Al  exerts  its  main 
effects  on  gas  exchange  through  the 
reductions  in  Vd  that  it  produces, 
and  the  accompanying  decreases  in 
M.  and/or  slight  increases  in  Va 
seem  to  stem  from  the  latter. 


Theophylline  and  Salbutamol  Im- 
prove Pulmonar}  Function  in 
Patients  with  Irre\ersible  Chronic 
Obstructive  Pulmonary  Disease — 

P  Thomas.  J  A  Pug^le\.  JH  Stewart. 
Chest  1992:101:160. 

To  investigate  the  efficacy  of  bron- 
chodilators  in  patients  with  irrever- 
sible chronic  obstructive  pulmonary 
disease  (COPD).  we  conducted  a 
double-blind,  randomized,  four-phase, 
crossover  comparison  between  pla- 
cebo, oral  theophylline,  inhaled  sal- 
butamol. and  a  combination  of  both 
drugs  in  12  patients  with  stable 
COPD  (mean  age.  63  years)  whose 
increase  in  forced  expiratory  \olume 
in  1  s  (FEV|)  was  <  15*^  following 
200  fig  of  inhaled  salbutamol. 
Patients  received  2  weeks  of  therap> 
u  ith  each  of  the  test  regimens.  Both 
theophylline  and  salbutamol  resulted 
in  statistically  significant  improve- 
ment in  FEV|.  forced  vital  capacity 
(FVC).  slow  vital  capacity  (SVC), 
residual  volume  (RV).  airway  resis- 
tance (Raw),  and  maximum  expir- 
atory flow  rate  at  509c  of  vital  capac- 
ity (V51)).  In  most  instances,  there 
were  no  significant  differences 
between  theophylline  and  sal- 
butamol. Combination  therapy  pro- 
duced significantl>  greater  improve- 
ment in  FEV,.  FVC.  Vso.  Raw.  and 
RV  than  either  agent  alone.  The  two 
drugs  interacted  in  an  additive  fash- 
ion. Neither  of  the  drugs,  used  sin- 
gly, significantly  reduced  the  sever- 
iiN  or  incidence  of  symptoms.  The 
reduction  in  dyspnea  and  wheeze 
during     combination     therapy     ap- 
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SURVANTA^  (1040) 

beractant 

intratracheal  suspension 

Sterile  Suspension  For  Intratracheal  Use  Only 

INDICATIONS  AND  USAGE 

SURVANTA  IS  indicated  tor  prevention  and 
treatment  (rescue")  ot  Respiratory  Distress 
Syndrome  (ROSI  (hyaline  membrane  disease) 
in  premature  infants  SURVANTA  significantly 
reduces  the  incidence  ot  RDS.  mortality  due  to 
RDS  and  air  leak  complications 
Pnvention 

In  premature  infants  less  than  1250  g  birth 
weight  or  with  evidence  of  surfactant  defi- 
ciency, give  SURVANTA  as  soon  as  possible, 
preferably  within  15  minutes  of  birth 
Rescue 

To  treat  infants  with  RDS  confirmed  by  x-ray 
and  requiring  mechanical  ventilation,  give 
SURVANTA  as  soon  as  possible,  preferably  by 
6  hours  ot  age 
CONTRAINDICATIONS 
None  known 
WARNINGS 
SURVANTA  IS  intended  tor  intratracheal  use  only 

SURVANTA  CAN  RAPIDLY  AFFECT  OXY- 
GENATION AND  LUNG  COMPLIANCE  There- 
fore, Its  use  should  be  restricted  to  a  highly 
supervised  clinical  setting  with  immediate 
availability  of  clinicians  experienced  with  intu- 
bation, ventilator  management,  and  general 
care  of  premature  infants  Infants  receiving 
SURVANTA  should  be  frequently  monitored 
with  arterial  or  transcutaneous  measurement 
of  systemic  oxygen  and  carbon  dioxide 

DURING  THE  DOSING  PROCEDURE, 
TRANSIENT  EPISODES  OF  BRADYCARDIA 
AND  DECREASED  OXYGEN  SATURATION 
HAVE  BEEN  REPORTED  If  these  occur  stop 
the  dosing  procedure  and  initiate  appropriate 
measures  to  alleviate  the  condition  After  sta- 
bilization, resume  the  dosing  procedure 
PRECAUTIONS 
General 

Rales  and  moist  breath  sounds  can  occur 
transiently  after  administration  Endotracheal 
suctioning  or  other  remedial  action  is  not 
necessary  unless  clear-cut  signs  of  airway 
obstruction  are  present 

Increased  probability  of  post-treatment 
nosocomial  sepsis  in  SURVANTA-treated 
infants  was  observed  in  the  controlled  clinical 
trials  (Table  3)  The  increased  risk  for  sepsis 
among  SURVANTA-treated  infants  was  not 
associated  with  increased  mortality  among 
these  infants  The  causative  organisms  were 
similar  in  treated  and  control  infants  There 
was  no  significant  difference  between  groups 
in  the  rate  of  post-treatment  infections  other 
than  sepsis 

Use  of  SURVANTA  in  infants  less  than  600  g 
birth  weight  or  greater  than  1750  g  birth 
weight  has  not  been  evaluated  m  controlled 
trials  There  is  no  controlled  experience  with 
use  of  SURVANTA  m  conjunction  with  experi- 
mental therapies  lor  RDS  (eg.  high-frequency 
ventilation  or  extracorporeal  membrane 
oxygenation) 

No  information  is  available  on  the  effects  oi 
doses  other  than  100  mg  phospholipids  kg. 
more  than  four  doses,  dosing  more  frequently 
than  every  6  hours,  or  administration  after 
48  hours  of  age 

Carcinogenesis,  Mutagenesis, 
Impairment  of  Fertility 
Reproduction  studies  in  animals  have  not  been 
completed   Mutagenicity  studies  were  nega- 
tive  Carcinogenicity  studies  have  not  been 
performed  with  SURVANTA 
ADVERSE  REACTIONS 
The  most  commonly  reported  adverse  experi- 
ences were  associated  with  the  dosing  pro- 
cedure   In  the  multiple-dose  controlled 
clinical  trials,  transient  bradycardia  occurred 
with  11  9%  of  doses    Oxygen  desaturation 
occurred  with  9  8%  of  doses 

Other  reactions  during  the  dosing  pro- 
cedure occurred  with  fewer  than  1%  of  doses 
and  included  endotracheal  tube  reflux,  pallor 
vasoconstriction,  hypotension,  endotracheal 
tube  blockage,  hypertension,  hypocarbia. 
hypercarbia.  and  apnea  No  deaths  occurred 
during  the  dosmo  procedure,  and  all  reac- 
tions resolved  with  symptomatic  treatment 

The  occurrence  of  concurrent  illnesses 
common  in  premature  infants  was  evaluated 
m  the  controlled  trials  The  rates  in  all  con- 
trolled studies  are  m  Table  3 

TABLE  3 

All  Controlled  Studlei 


SURVANTA  Cofilral 

Cancmmin  EvtM  |S)  (%)  P  VilHt* 

Patent  duclusarlcKosus  46  9  4?  1  0  814 

InKKrinul  ftemodluge  49  1  45  Z  0  241 
S«vt(e  inlrxranial 

hemonhige  ?4  1  ?3  3  0  693 

Putmoruty  sir  leaks  )0  9  ?4  7  -  0  001 
Pulmonjrv  mlerstilial 

emphyMiTU  ?0  2  38  4  ■  0  001 

NKroti;ing  enterooilitiS          6  1  S3  0  427 

Apnea  65  4  59  6  0  2&3 

Sevete  apnea  46 1  42  5  0 114 

Post'trutment  sepsis  2C  7  16 1  0  019 

Posl'irealment  intection  10  2  9  1  0  345 

Pulnwnary  hemofrhaQe         7  2 53 Q  166 

V-valuc  comparing  groups  in  controlled  studies 


When  all  controlled  studies  were  pooled. 
there  was  no  difference  in  intracranial  hemor- 
rhage However  m  one  of  the  smgle-dose  res- 
cue studies  and  one  of  the  multipie-dose 
prevention  studies,  the  rale  of  intracranial 
hemorrhage  was  significantly  higher  in 
SURVANTA  patients  than  control  patients 
[63  S-'o  V  36  8%,  P  -  0  001.  and  48  8%  v 
34  2%.  P  -  0  047.  respectively)  The  rate  in 
a  Treatment  IND  involving  approximately  4400 
infants  was  lower  than  m  the  controlled  trials 

In  the  controlled  clinical  trials,  there  was 
noeffect  of  SURVANTA  on  results  of  common 
laboratory  tests  white  blood  cell  count 
and  serum  sodium,  potassium,  bilirubin, 
creatinine 

More  than  3700  prelreatment  and  post- 
treatment  serum  samples  were  tested  by 
Western  Blot  immunoassay  for  antibodies  to 
surfactant-associated  proteins  SP-B  and 
SP-C  No  IgG  or  IgM  antibodies  were 
detected 

Several  other  complications  are  known  to 
occur  in  premature  infants  The  following 
conditions  were  reported  m  the  controlled 
clinical  studies  The  rates  of  the  complica- 
tions were  not  different  in  treated  and  control 
infants,  and  none  of  the  complications  were 
attributed  to  SURVANTA 
Respiratory  lung  consolidation,  blood  from 
the  endotracheal  tube,  deterioration  after 
weaning,  respiratory  decompensation,  sub- 
glottic stenosis,  paralyzed  diaphragm,  respi- 
ratory failure 

Cardiovascular    hypotension,   hypertension, 
tachycardia,  ventricular  tachycardia,  aortic 
thrombosis,   cardiac  failure,  cardio- 
respiratory arrest,  increased  apical  pulse, 
persistent  fetal  circulation,  airemoolism,  total 
anomalous  pulmonary  venous  return 
Gaslroinlestinal  abdominal  distention,  hem- 
orrhage, intestinal  perforations,  volvulus, 
bowel  infarct,  feeding  intolerance,  hepatic 
failure,  stress  ulcer 
Renal  renal  failure,  hematuria 
Hematologic    coagulopathy,  thrombo- 
cytopenia, disseminated  intravascular 
coagulation 

Central  Nervous  System  seizures 
Endocrme:  Metabolic  adrenal  hemorrhage, 
inappropriate  ADH  secretion,  hyper- 
phosphatemia 

Musculoskeletal  inguinal  hernia. 
Systemic  fever,  deterioration 

Follow-Up  Evaluations 

To  date,  no  long-term  complications  or 
sequelae  ot  SURVANTA  therapy  have  been 
found 

Single-Dose  Studies 

Six-month  adjusted-age  follow-up  evaluations 
of  232  infants  (115  treated)  demonstrated  no 
clinically  important  differences  between 
treatment  groups  m  pulmonary  and  neu- 
rologic sequelae,  incidence  or  severity  of  reti- 
nopathy of  prematurity,  rehospitalizations, 
growth,  or  allergic  manifestations 

Multiple-Dose  Studies 

Six-month  ad)usled  age  follow-up  evaluations 
have  not  been  completed  Preliminarily,  in 
605  {333  treated)  of  916  survivmo  infants. 
there  are  trends  for  decreased  cerebral  palsy 
and  need  for  supplemental  oxygen  m 
SURVANTA  infants  Wheezing  at  the  time  of 
examination  tended  to  be  more  frequent 
among  SURVANTA  infants,  although  there 
was  no  difference  m  bronchodilator  therapy 

Twelve-month  follow-up  data  from  the  mul- 
tiple-dose studies  have  been  completed  in 
328  (171  treated)  of  909  surviving  infants  To 
date  no  significant  differences  between  treat- 
ments have  been  found,  although  there  is  a 
trend  toward  less  wheezing  in  SURVANTA 
infants  in  contrast  to  the  six  month  results 

OVERDOSAGE 

Overdosage  with  SURVANTA  has  not  been 
reported  Based  on  animal  data,  overdosage 
might  result  in  acute  airway  obstruction 
Treatment  should  be  symptomatic  and 
supportive 

Rales  and  moist  breath  sounds  can  tran- 
siently occur  after  SURVANTA  is  given,  and 
do  not  indicate  overdosaoe  Endotracheal 
suctioning  or  other  remedial  action  is  not 
required  unless  clear-cut  signs  of  airway 
obstruction  are  present 

HOW  SUPPLIED 

SURVANTA  (beractant)  Intratracheal  Suspen- 
sion IS  supplied  in  single-use  glass  vials 
conlainino  8  mL  of  SURVANTA  (NDC 
0074-1040-08)  Each  milliliter  contains  25  mg 
of  phospholipids  (200  mg  phospholipids' 
8  mL)  suspended  in  0  9%  sodium  chloride 
solution  The  color  is  off-white  to  light  brown 
Store  unopened  vials  at  refrigeration  tem- 
perature (2-8  C)  Protect  from  light  Store 
vials  in  carton  until  ready  for  use  Vials  are  for 
single  use  only  Upon  opening,  discard 
unused  drug 
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Director  of 
Pulmonary  Services 

YORK  HOSPITAL  seeks  an  enthusiastic, 
knowledgeable  individual  to  assume  respon- 
sibility for  providing  quality  pulmonary  services  at 
our  588-bed  acute  care  medical  center. 

The  scope  of  this  position  involves  planning, 
developing  and  coordinating  all  general,  cntical 
and  extra-hospital  services  of  the  department 

This  would  include  staff  recruitment  and 
retention,  assignments,  training  and 
evaluation  and  overseeing  all  education, 
quality  improvement,  quality  assurance  and 
infection  control  activities.  Related  assign- 
ments would  involve  policy  and  procedure 
review,  budgets,  cost  control  and  mterdepart 
mental  coordination. 

The  qualified  candidate  will  be  a  Registered 
Respiratory  Therapist  or  clinical  equivalent 
with  a  bachelors  degree  in  Business 
Administration  or  its  equivalent.  A  master  s 
degree  in  Business  Administration  would  be 
considered  an  asset.  Background  should 
include  a  minimum  of  3  years  supervisory 
experience  Must  possess  strong  admini- 
strative, educational  and  interpersonal  skills. 

This  position  offers  a  competitive  salary  and 
benefits  package,  and  a  stimulating  work 
environment  Resumes  should  be  submitted 
to  Director  of  Human  Resources,  1001 
South  George  Street,  York,  PA  17405. 
Equal  Opportunity  Employer.  M/F. 
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AARC  SUMMER  FORUM 

The  Registry,  Naples,  Florida,  July  24-26,  1992 

AARC  ANNUAL  CONVENTION  SITES 
&  DATES 

1 992 — San  Antonio,  Texas,  December  12-15 
1993 — Nashville,  Tennessee,  December  11-14 
1 994 — Las  Vegas,  Nevada,  December  12-15 

1  995 — Orlando,  Florida,  December  2-5 
1  996 — San  Diego,  California,  November  2-5 


proached  statistical  significance 
(p  -  0.06)  and  patient  preference  was 
significantly  in  favor  of  the  combina- 
tion regimen.  None  of  the  active 
treatments  produced  significantly 
more  side  effects  than  placebo.  We 
conclude  that  theophylline  and 
inhaled  salbutamol  produce  sig- 
nificant, and  approximately  equal, 
improvement  in  pulmonan,'  function 
in  patients  traditionally  classified  as 
suffering  from  "irreversible"  COPD. 
The  combination  of  theophylline  and 
inhaled  salbutamol  generally  results 
in  additional  improvement  over  that 
obtained  with  either  drug  used  alone 
and  this  improvement  is  reflected  by 
reduced  symptomatology  and  treat- 
ment preference. 

Utility  of  the  Peak  Expiratory  Flow 
Rate  in  the  Differentiation  of  Acute 
Dyspnea:  Cardiac  vs  Pulmonary 
Origin — RM  McNamara,  DJ  Cionni. 
Chest  1992:101:129. 

This  study  examined  the  utility  of  a 
peak  expiratory  flow  rate  (PEFR) 
measurement  in  the  differentiation  of 
acute  moderate-to-severe  dyspnea 
secondary  to  congestive  heart  failure 
or  chronic  lung  disease.  A  PEFR  was 
determined  in  41   episodes  of  acute 


respiratory  distress  in  40  patients 
prior  to  emergency  department  ther- 
apy. The  mean  PEFR  ±  SD  for  the 
congestive  heart  failure  group  (n  =  18) 
was  224  ±  82  L/min.  which  was  sig- 
nificantly higher  (p<  0.001)  than 
that  of  the  chronic  lung  disease 
group  (n  =  23),  which  had  a  mean 
PEFR  of  108  +  49  L/min.  No  single 
cutoff  value  allowed  100%  accurate 
classification,  but  the  results  suggest 
that  the  PEFR  may  be  a  useful 
adjunctive  tool  in  the  differentiation 
of  acute  dyspnea  of  cardiac  vs  pul- 
monary origin. 

Health  Care  Workers  Infected 
with  the  Human  Immunodefi- 
ciency Virus:  The  Next  Step.s — B 

Lo.  R  Steinbrook.  JAMA  1992:267: 
1100. 

The  tragedy  of  five  patients  who  con- 
tracted human  immunodeficiency 
virus  (HIV)  infection  from  a  sero- 
positive dentist  has  alarmed  the  pub- 
lic. The  Centers  for  Disease  Control 
(CDC)  recently  revised  its  rec- 
ommendations for  preventing  the 
transmission  of  HIV  infection  to 
patients  during  invasive  procedures. 
The  CDC  abandoned  a  previous  plan 
to  list  exposure-prone  invasi\e  pro- 


cedures that  HIV-infected  health  care 
workers  should  not  perform.  The 
CDC  said  "expert  review  panels" 
should  decide  on  a  case-by-case 
basis  whether  seropositive  health 
care  workers  may  perfomi  invasive 
procedures.  As  of  February  1992.  the 
revised  recommendations  were  under 
review  by  the  U.S.  Department  of 
Health  and  Human  Services.  Many 
issues  remain  to  be  clarified,  such  as 
how  these  panels  will  operate  and 
whether  decisions  will  be  consistent 
in  similar  cases.  Disregarding  the 
CDC  guidelines  or  infection-control 
precautions  may  further  erode  public 
trust  and  lead  to  draconian  restric- 
tions on  HIV-infected  health  care 
workers.  Physicians  and  dentists 
should  respond  more  effectively  to 
public  fears  about  HIV  transmission. 
The  challenge  is  to  protect  patients 
while  respecting  the  privacy  and 
livelihood  of  health  care  workers. 

Complications  of  Endotracheal 
Intubation  and  Mechanical  Venti- 
lation in  Infants  and  Children — R 

Rivera,  J  Tibballs.  Crit  Care  Med 
1992:20:193. 

OBJECTIVE:  To  assess  the  fre- 
quency of  complications  of  endo- 
tracheal intubation  and  mechanical 
ventilation.  DESIGN:  Prospective 
cohort  study.  SETTING:  Pediatric 
tertiary  multidisciplinary  ICU.  PA- 
TIENTS: Eight  hundred  sixty-nine 
serial  patients,  of  whom  500  were 
endotracheally  intubated  and  431 
were  mechanically  ventilated.  IN- 
TERVENTIONS: Daily  clinical  ob- 
servation. MAIN  OUTCOME  MEA- 
SURES: Age,  diagnosis,  endotrach- 
eal tube  size,  type  of  ventilator  and 
humidification.  duration  of  intuba- 
tion and  mechanical  ventilation,  ven- 
tilatory settings,  and  complications 
(accidental  extubation.  tissue  dam- 
age, endobronchial  intubation,  post- 
intubation  stridor,  endotracheal  tube 
blockage,  pulmonary  airleak.  bron- 
chopulmonary dysplasia,  pulmonary 
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VEOLAR 

Intensive  Care  Ventilation. 


Comprehensive,  Versatile,  Dependable. 


The  VEOLAR  Adult/Pediatric  Ventilator  and  LEONARDO,  Advanced  Ventilation  Monitoring  Software 


Comprehensive:  All  the  features 
you  expect  from  a  complete 
ventilation  system...  all  the  modes, 
accurate  monitoring  and  helpful 
alarms. 

Now  Pressure  Control  Ventilation 
with  spontaneous  breathing.  And 
LEONARDO,  the  Advanced  Patient 
Data  Manager. 


Versatile:  Exceptional  performance 
from  controlled  ventilation  to 
spontaneous  breathing. 
Now  with  an  expanded  minute 
volume  range  from  0.2  to  50  liters 
per  minute  for  all  adult  and 
pediatric  applications. 


Dependable:  Manufactured  with 
Swiss  quality  design  and  work- 
manship to  be  extremely  reliable 
and  easy  to  service. 
Now  with  a  proven  record  of 
world  wide  user  satisfaction. 


HAMILT€)N 
MEDICAL 

A    SERVE   MANKIND 

Hamilton  Medical  AG,  Via  Nova,  CH  7403  Rhazuns/Switzerland,  Telephone  081  37  26  27,  Telex  851  321  hmed  ch.  Fax  081  37  26  89 
Hamilton  Medical  Inc  ,  PO  Box  30008,  Reno,  NV  89520,  Telephone  (702)  786  7599,  (800)  HAM  MFD  1,  Fax  (702)  786-5621 
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atelectasis)  were  recorded.  RE- 
SULTS: The  median  patient  age  was 
10  months  (25th  and  75th  quartiies:  I 
month  and  15  yrs).  The  median  dura- 
tion of  endotracheal  intubation  and 
mechanical  ventilation  was  4  days 
and  2  days,  respectively.  A  total  of 
186  complications  were  recorded  in 
1 19  (24%)  patients.  No  deaths  were 
due  to  intubation  or  ventilation.  The 
overall  frequency  of  accidental  e.xtu- 
bation  was  3.27r  of  patients  at  a  rate 
of  1.26  e.\tubations/10()  intubation 
days.  In  nonventilated.  unsedaled 
patients  with  croup  or  epiglottitis,  the 
frequency  of  accidental  extubation 
was  23%  at  a  rate  of  1 1.83  e.xtuba- 
tions/lOO  intubation  days.  Lung  ate- 
lectasis occurred  in  7.8%,  airleak  in 
6.8%,  and  infection  in  2.3%  of 
patients.  Other  complications  in- 
cluded tissue  damage  (3.4%),  endo- 
bronchial intubation  (2.4%).  post- 
intubation  stridor  (2.4%).  bron- 
chopulmonary dysplasia  (2.3%),  and 
endobronchial  tube  blockage  (0.8%). 
CONCLUSIONS:  Complications  were 
related  to  the  duration  of  intubation 
and  mechanical  ventilation. 

Benefits  of  a  Lower  Hematocrit 
during  Extracorporeal  Membrane 
Oxygenation?— MP  Griffin.  PK 
Minifee.  CW  Daeschner  III.  JB  Zwis- 
chenberger.  AJDC  1992:146:373. 

OBJECTIVE:  To  determine  the  pos- 
sible benefits  of  maintaining  a  lower 
hematocrit  than  that  normally  used 
(0.35  vs  0.45)  in  neonates  treated 
with  extracorporeal  membrane  oxy- 


genation. DESIGN:  Randomi/cil 
cohort.  SETTING:  Neonatal  and 
pediatric  intensive  care  units  at  a  uni- 
versity hospital.  PARTICIPANTS: 
Twenty  neonates  who  met  criteria  for 
receiving  extracorporeal  membrane 
oxygenation  from  May  1988  to 
March  1990.  INTERVENTIONS: 
Hematocrits  were  maintained  at  0.35 
for  neonates  in  Group  1  and  0.45  for 
neonates  in  Group  2.  MEASURE- 
MENTS/MAIN RESULTS:  Hem- 
atocrits were  measured  every  4 
hours.  Visible  clots  in  the  major 
circuit  components  were  recorded. 
Infants  in  Group  1  received 
(mean  ±  SD)  2.5  ±  0.6  niL  of  packed 
red  blood  cells  per  hour  of  extra- 
corporeal membrane  oxygenation 
while  infants  in  Group  2  received 
3.8  ±  0.9  mL  of  packed  red  blood 
cells  per  hour  of  extracorporeal  mem- 
brane oxygenation.  In  Group  1 .  clots 
were  noted  in  six  of  10  oxygenators 
and  five  of  10  bladder  reservoirs.  In 
Group  2,  clots  were  found  in  all  10 
oxygenators  and  bladder  reservoirs. 
CONCLUSIONS:  Neonates'  hem- 
atocrits can  be  maintained  safely  at 
0.35  during  extracorporeal  mem- 
brane oxygenation  with  significantly 
less  exposure  to  packed  red  blood 
cells  and  less  clotting  in  the  circuit. 

Clinical  Value  of  Polysomno- 
graphy— NJ  Douglas,  S  Thomas, 
MA  Jan.  Lancet  1992:339:347. 

Polysomnography  is  used  increas- 
ingly to  investigate  patients  with  pos- 
sible  sleep   apnoea/hypopnoea   syn- 


1992  PUBLICATION 
AWARDS 

See  Page  384  for  Details 


drome  (SAHS).  but  it  has  not  been 
assessed  critically.  We  thus  exam- 
ined prospectively  the  value  of  elec- 
trophysiological and  respiratory  mon- 
itoring in  200  consecutive  adults 
(163  men.  37  women;  mean  [SD| 
age  50  |13|  years)  having  poly- 
somnography. At  polysomnography. 
91  patients  had  SAHS  (>  15  apnoeas 
-I-  hypopnoeas  [A  -i-  H)  per  h  asleep) 
and  1 1  had  periodic  limb-movement 
disorder.  Recording  sleep  electro- 
physiologically  was  of  no  diagnostic 
value  and  SAHS  could  be  as  accu- 
rately defined  by  A  -i-  H  per  time  in 
bed  as  by  A  -I-  H  per  time  asleep. 
66%  of  patients  with  SAHS  could  be 
diagnosed  with  oximetry  alone,  but 
many  of  the  undiagnosed  patients 
had  moderately  severe  SAHS  and 
benefited  from  treatment.  Neuro- 
physiological  sleep  recording  is 
unnecessary  and  oximetry  alone  is  of 
limited  value  in  the  overnight  inves- 
tigation of  patients  suspected  of  hav- 
ing SAHS. 

An  Unsuccessful  Cotinine-Assisted 
Intervention  Strategy  To  Reduce 
Environmental  Tobacco  Smoke 
Exposure     during      Infancy — BA 

Chilmonczyk.  GE  Palomaki.  GJ 
Knight.  J  Williams.  JE  Haddow. 
AJDC  1992:146:357. 

OBJECTIVE:  To  test  a  low-intensity 
physician's  office-based  intervention 
strategy  using  infant  urine  cotinine 
measurements,  aimed  at  reducing 
infant  exposure  to  environmental 
tobacco  smoke.  DESIGN:  A  ran- 
domized intervention  trial.  SET- 
TING: Offices  of  28  physicians 
(pediatricians  and  family  practi- 
tioners) and  two  hospital-based  clin- 
ics in  the  Greater  Portland.  Maine, 
area.  PARTICIPANTS:  Infants 
brought  to  the  physician  by  a  parent 
(usually  the  mother)  for  an  initial 
well-child  visit.  A  total  of  518  of 
these  infants  and  their  mothers  con- 
sented to  provide  information  about 
household    smoking    habits    and    to 
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provide  a  sample  of  the  infant's  urine 
for  biochemical  analysis.  SELEC- 
TION PROCEDURE:  From  among 
the  consecutive  sample  of  518 
enrolled  mother/infant  pairs,  103 
mothers  reported  that  they  smoked 
10  or  more  cigarettes  per  day.  and 
these  were  randomized  on  an  indi- 
\  idual  basis  for  intervention  (52 
pairs)  or  control  (51  pairs).  Ran- 
domization took  place  at  the  study 
center  when  the  infant's  urine  sam- 
ple and  information  about  household 
smoking  habits  were  received. 
INTERVENTION:  The  physician 
telephoned  the  mother  to  report  the 
urine  colinine  result  and  to  explain 
its  meaning.  The  physician  then 
signed  and  sent  an  individualized 
form  letter  to  the  mother,  providing 
specific  recommendation  for  chang- 
ing household  smoking  habits. 
RESULTS:  Follow-up  urine  cotinine 
measurements  were  obtained  in  27 
(52%)  of  52  infants  from  the  inter- 
vention group  and  in  29  (57%)  of  the 
5 1  controls  2  months  later.  The  mean 
log  ratio  of  the  follow-up  to  initial 
urine  cotinine  measurements  was  6% 
lower  in  the  intervention  group  than 
in  the  control  group.  This  difference 
was  not  statistically  significant. 
CONCLUSION:  The  low-intensity 
intervention  strategy  did  not  sig- 
nificantly influence  infant  exposure 
to  environmental  tobacco  smoke  in 
the  household. 
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How  You  Can  Help 
Patients  Stop  Smoking: 

^^^B3^C^H9991^^^H 

3i3 

Opportunities  for  Respiratory 
Care  Practitioners 

The  National  Heart,  Lung,  and  Blood  Institute 

has  made  available  "How  You  Can  Help 

Patients  Stop  Smoking  Opportunities  tor 

Respiratory  Care  Practitioners  "  This  guide 

was  developed  in  collaboration  with  the 

AARC  and  provides  guidance  on  talking  to 

patients  about  smoking  Plus,  it  tells  you  how 

IHHI 

to  integrate  a  smoking  intervention  program 

into  a  respiratory  care  department.  Includes 

strategies  tor  community  outreach  and 

information  on  smoking  intervention 

techniques  and  tools 

Single  copies  are  tree  of  charge  by 
calling  or  writing 

The  National  Heart,  Lung, 

and  Blood  Institute 

Education  Programs  Information  Center 

4733  Bethesda  Avenue,  Suite  #530 

Bethesda.  1^0  20814 

(301)951-3260 

fH^ 

\ 

Do  You  Know  How  Much  (lironic  Veiililalor- 
Dependeiil  Palienls  Cost  Hospitals  Each  Day 

//  s  iiKiiv  llidii  S'9  million,  and  this  is  just  ii  sdiiiplin^  ol  llic 

iiiloritKitiiin  nintiinii'il  in  the  Clirnnir  IrtililiitDr-lh'prndi'nt  Piitlent  Sindv. 

The  Chronic  Ventilator-Dependent  Patient  Study  gives  you  important  information  like  the 
$9  million-a-day  cost  of  ventilator-dependent  patients.  This  study,  conducted  by  Gallup  for  the 
AARC.  also  provides  information  on  the  why.  how,  and  where  these  patients  are  being  treated. 
Its  nine  chapters  include  Respondent  Demographics,  Patient  Profile.  Cost  of  Care, 
Reimbursement  Issues,  and  the  Discharge  Setting.  48  pages,  1991. 
S50  Ea  (Member  S25)  —  Item  BK20 

I 

(Inl.r-uJllitr.iliHanlx.r  IVd.  Niiiiilirr^  \!;n  <  all  21-1  24.{-22:2  or  H\  it  K.  214  4a4-(.(HII 

I  want  to  know  more  about  chronic  ventilator-dependent  patients.  Send  me  a 
copy  of  the  study  at  $50  (AARC  IVIember  $25)  plus  $2  for  shipping.  Item  BK20, 

Payment  enclosed  in  the  amount  of  $ 

Bill  me,  my  P.O.  number  is    

Charge  to  my      Visa       MasterCard  Card  #  
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From  the  makers  of  ASSESS' 


HealthScan 
Reinvents  MDI  Delivery 

Introducing  OptiHaler 


Unique  aerodynamic  design 

Ordinary  MDI  spacers  are  simply  holding  chambers. 
But  OptiHaler's  patented  design*  directs  the  aerosol 
particles  away  from  the  mouth,  where  they  mix  with 
incoming  air.  This  exclusive  process  makes  OptiHaler 
both  smaller  and  more  effective. 

Superior  drug  delivery 

Compared  to  the  leading  conventional  spacer, 
OptiHaler's  dynamic  mixing  action  keeps 
more  of  the  smaller  MDI  aerosol  particles  in 
suspension,  while  allowing  the  larger,  less 
desirable  particles  to  settle  out.  The  result  - 
OptiHaler  makes  more  of  the  MDI  medication 
available  for  delivery  to  the  lungs  than  ordinary 
spacers. ' 

Foolproof  operation 

It's  virtually  impossible  to  use  OptiHaler  wrong. 
Patients  simply  begin  inhaling  through  the 
mouthpiece  and  press  down  on  the  MDI  canister. 
Actuating  the  MDI  enables  them  to  take  a  full, 
deep  breath  and  delivers  an  optimal  drug 
dose,  regardless  of  inspiratory 
flow  rate. 


TV-fie  portability 

OptiHaler's  unique  design  makes  it  smaller  than  conven- 
tional spacers,  so  it  can  go  anywhere  your  patients 
go.  (It  even  has  a  built-in  canister  holder.) 
And,  because  it's  so  elegantly  simple, 
it's  easier  to  keep  clean,  too. 

Make  sure  your  patients  get  the  full 
benefit  of  their  MDI  medication. 
Recommend  OptiHaler.  For 
more  information  or  to 
order,  call  toll  free 
1-800-962-1266. 
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Drug  Delivery  System  For  Use  With  Metered  Dose  Inhalers 

The  promise  of  MDI  therapy...  delivered. 


□  Please  send  me  OptiHaler  product  and  ordering  information. 

Name 

Hospital 

Address 


State 


Zip 


Phone  ( 


Mail  to:  HealthScan  Products  Inc.,  908  Pompton  Avenue, 
Cedar  Grove,  NJ  07009-1292  or  call  toll  free  1-800-962-1266. 

Reference:  1.  Data  on  file,  HealthScan  Products  Inc.,  Cedar  Grove,  NJ. 
•U.S.  Patent  No.  5,040.527         RC-4/9: 


Nationally  recognized  medical  experts 
present  lectures  for  one  or  a  hundred. 


Less  expensive  than  seminars,  and  you  don't  have 
to  wait  months  for  the  right  seminar. 


NEW!  Hospital  Acquired  Pneumonia 

By  Galen  B.  Toens,  MD.  Provides  infomialion  on  the 
epidemiology,  pathogenesis,  and  management  of 
nosocomial  pulmonar\  mfections. 
Item  VT36  —  $40  Ea.  \  HS  (Member  $35) 

NEW!  Smoking  Cessation: 
Inter\  ention  Techniques  for  the 
Respiratory  Care  Practitioner 

By  Kathleen  A.  Smalky.  MD.  MPH.  An  important 
video  because  of  the  unique  role  respiratory  care 
practitioners  can  play  m  smoking  cessation.  Covers 
four  major  aspects:  impact  of  smoking  on  illness  and 
mortality;  behavioral  components;  current  cessation 
programs;  and  effective  intenention.  Also  discusses  the 
illnesses  impacted  by  smoking;  identifying  the 
physically  addicted  smoker;  and  the  effects  of  nicotiiu 
withdrawal. 
Item  VT35  —  $40  ea.  \  HS  (Member  $.151 

NEW!  Nutrition  and  Respiratory  Care 

By  Rich  Branson.  RRT.  t\plajns  the  relationships  and 
interactions  of  malnutntion  on  ventilatory  dn\e. 
respiraltiry  muscles,  lung  structure,  and  immunity.  This 
tape  further  discusses  the  effects  of  nutrients  on  the 
respiratory  system,  particularly  the  nutntional  support 
needed  by  the  mechanically  \entilated  and  COPD 
patients.  Also  provides  guidelines  on  determining 
nutritional  requirements  using  the  Hams-Benedict 
equation. 
Item  VT.34  — $40  F,a,  VHS  (Member  $351 

NEW!  Uses  and  .\buses  of  Non-Invasive 
Monitors  in  Respiratory  Care 

By  Dean  Hess.  RRT,  Presents  a  thtirough  discussion  of 
how  much  ntin-invasive  monitoring  is  needed,  proof  of 
false  positives,  its  financial  impact,  and  its  future. 
Discusses  in  detail  the  various  methods: 
transcutaneous,  pulse  oximetry,  and  capnography.  Cites 
the  disadvantages,  advantages,  comparative  accuracy. 
and  cautions. 
Item  VT33  —  $40  Ea.  VRS  (Member  $.151 


NEW!  Sleep  Disorders 

By  Brian  Foresman.  MD  .An  easily  understood  and 
straightforward  discussion  of  the  physiology  of  sleep 
and  the  kinds  of  respiratory  and  nonrespiratory  sleep 
disorders  seen  in  the  hospital.  Discusses  how  to  spot 
sleep  apnea,  the  problems  caused  by  the  inpatient 
hospital  setting,  sleep  disorder  diagnosis,  and  treatment. 
It  further  discusses  interaction  with  the  physician  to 
help  treat  the  patient. 
Item  VT32  —  $40  Ea.  VMS  (Member  $35) 


ARDS  Review 

By  Tony  Dal  Nogarc.  MD.  This  review  of  ARD.S 


Nationally  recognized 

medical  experts  answer  your 

most  often-asked  questions 

about  respiratory  diseases 

and  procedures  on  the  latest 

information  and  the  newest 

technologies  and  techniques 

in  cardiopulmonary  care. 

These  convenient  one-hour 

tapes  present  lectures 

that  you  can  view  and 

review  at  your  leisure  . . . 

perfect  for  staff  review  or 

at-home  study. 

Order  the 

Complete  Set 

and  Save  $45  to  $50! 

Item  VT88  —  $875,  Set  of  23 

(Member  $755) 

Available  only  in  VMS 


discusses  the  latest  dc\'clopmenis  in  risk  factors  and 

Irealment.  Also  covers  the  five  diagnostic  criteria  that 

must  be  present  to  make  an  accurate  diagnosis  of 

ARDS,  including  clinicut.  radiographic,  and  physiologic 

criteria. 

Hem  VT31  —  $40  Ka.  VHS  (Member  $35) 

Monitoring  Respiratory  Mechanics 
During  Mechanical  \  cntiiation 

By  Knhcn  I.  (.  halbuni.  RR  I    h.\plains  how  physical 
and  mathematical  models  are  developed  and  applied. 
Further  explains  how  they  are  incorporated  into 
ventilator  design  to  provide  estimates  of  mechanics  and 
some  of  the  problems  that  can  develop  because  of  the 
limitations  of  the  mtxlcls.  He  discusses  the 
mcchanics-monitonng  capabilities  of  the  Bear  5. 
Puritan-Bennett  72(K).  Hamilton  Veolar,  and  the 
Siemens  940  "Add-On," 
Item  \  T3n  —  $40  Fa.  MIS  (Member  $35) 


Ihe  Hospitalized  COPD  Patient: 
10  Commandments  for  the  Clinician 

B>  Da\id  J.  Picr^ton.  MD.  Takes  >ou  inside  the 
decision-making  process  of  canng  for  a  respiratory  care 
patient  wiih  chronic  obstnictive  pulmonary  disease. 
Details  the  ten  commandments  for  the  clinician  to 
follow  when  the  COPD  patient  presents  to  the  hospital. 
Emphasis  is  on  ihe  "what-not-to-dt»." 
Hem  VT29  —  $40  Ea.  \  HS  ( Member  $35) 

Pressure  Support  Update 

B\  Neil  Maclniyre.  MD.  Bnetly  reviews  pressure 
support  ventilation  (PSV)  and  how  it  is  used.  Explains 
\Kj\eforms  ftir  airway  pressure,  flow,  and  volume.  Also 
illustrates  the  measurement  of  inspirator*'  muscle  loads 
by  pressure-time  index  and  muscle  Vo--.  and 
demonstrates  how  muscle  efficiency  changes  as  the 
character  of  work  changes.  Includes  examples  of 
clinical  applications  of  low-le\el  and  high-level  PSV 
for  elimination  of  the  imposed  work  of  breathing  and  as 
.i  weanmg  tool. 
Item  VT28  —  $40  Ea.  VHS  (Member  $35» 

Managing  the  \\  ork  of  Breathing 
During  Mechanical  \'entilation 

H\  John  M.irmi,  Mli  Lcam  about  ihc  work  of 
breathing  and  wa) s  in  which  it  can  be  minimized  in  the 
clinical  setting  on  patients  recei\ing  mechanical 
ventilalit>n.  This  pa'scntation  ftKUses  on  diminishing 
Ihe  breathing  work  load  through  quantifying  the  effort 
dunng  mechanical  ventilation  via  direct  measures  such 
as  o.\\  gen  consumption,  eleciromyography.  press-lime 
index,  and  external  work  of  breathing,  Also  points  out 
indirect  measures  such  as  breathing  patterns  and 
dvspnea. 
lUMii  N  127  —  $40  Ea.  VHS  (Member  $35) 

Tissue  Oxygen  Delivery 

B\  Da\id  R.  Danizker.  MD  Discusses  the  relationship 
between  adequate  tissue  ox>genation  and  adequate 
energy  production,  the  development  of  lactic  acidosis, 
and  the  probable  role  of  tissue  hypoxia  in  the  multiple- 
organ  failure  of  ARDS.  Also  discusses  the  factors  that 
govern  oxygen  transport  lo  the  tissues  and  the  variables 
that  reflect  the  adequacy  of  tissue  oxygen  transport. 
Explores  microvascular  oxygen  transport  as  depicted 
b>  the  Krt>gh  miKJel  \ersus  a  model  that  incorporates 
tissue  shunting  and  a  counicrcurrent  mechanism  to 
explain  tissue  hypoxia  —  unpredictable  trorn  Pao;- 
Item  \  T2A  —  $40  Ea.  VHS  (Member  %yS) 

Theory  and  Application  of 
Neonatal  Ventilation 

By  Robert  Chatbum.  RRT  Knob  turning  in  the 
neonatal  intensive  care  unit  should  be  a  pn^found 
activity  because  it  often  has  profound  consequences. 
Adjustment  of  a  single  contrt^l  on  a  \  entilator  generally 


Videotapes 


has  multiple  efTects,  and  thorough 
consideration  of  how  controls  are 
interrelated  is  essential  tor  optimum 
care.  Presents  a  well-organi^ed  and 
systemic  approach  tor  managing 
mechanical  \entilation- 
Item  \ T25  —  $40  Ea.  \  HS 
(Member  $35 1 

Can  Surfactant  Prevent 
Respiratory  Distress 
Syndrome? 

By  Alan  Jobe.  MD.  PhD.  Research 
indicates  that  instillation  of  surfactant 
mto  the  lungs  of  neonates  at  risk  for 
the  development  of  severe  RDS  can 
result  in  improved  lung  mechanics.  If 
safe  and  effective.  wh>  is  this 
promising  therapeutic  regimen  not 
a\ ailable  in  most  medical  centers'  Dr. 
Jobe  is  one  of  the  nation's  leading 
authonties  on  the  use  of  replacement 
surfactant  in  the  treatment/prevention 
of  RDS 

Item  VT24  —  $40  Ea,  VHS 
(Member  $351 

Fetal  Lung  Development 

By  Charles  Rosenfeld.  MD.  This 
presentation  examines  the  four 
anatomical  phases  of  fetal  lung 
development  which  is  followed  by  a 
discussion  of  the  biochemical 
development  of  the  fetal  lung  through 
gestation.  Includes  a  description  of 
the  substances  in  surfactant  and  the 
importance  of  their  timely 
de\elopment.  Surfactant  function  is 
described  along  with  the  methods 
used  to  assess  fetus  survivability  by 
using  tracheal  aspirant  to  identify  the 
necessary  ratios  of  the  phospholipids 
making  up  surfactant. 
Item  VT23  —  $40  Ea.  VHS 
(Member  $35 1 
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PSV  and  the  clinical  situations 
when  PSV  may  be  useful. 
Includes  ct)mparisons  when  low 
pressure  levels  and  high  pressure 
levels  of  PSV  are  offered. 
Discussion  includes  using  PSV  to 
help  overcome  resistance  for 
intubated  patients  and  as  an 
augmented  venlilator\  mode  of 
weaning.  Included  are  results  of 
patient  weaning  inals  with  and 
without  PSV. 
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Practical  Management 
of  A  RDS 

By  Da\id  J.  Pierson.  MD.  Adult 
respiratory  distress  syndrome  is 
defined  in  this  informative  tape 
and  its  clinical  features  described, 
including  incidence  of  risk  factors 
and  clinical  predictors.  Also 
extensively  discussed  is  the  use  of 
PEEP  to  treat  ARDS.  including 
goals,  complications,  best  or 
optimal  PEEP  levels.  PEEP  tnals. 
and  PEEP  withdrawal  as  well  as 
general  treatment,  prognosis,  and 
sequelae  of  ARDS. 
UemVTI6  — $40Ea,VHS 
(Member  $35) 


Clinical  Use  of  the  Swan-Ganz  Catheter 

By  John  Manni.  MD-  Clinical  applications  of  data 
obtained  by  Swan-Ganz  catheter  (SGC)  placement  and 
the  situations  in  which  SGC  placement  are  useful  are 
descnbed  in  this  video.  The  clinical  value  of  the  clinical 
\ariables  monitored  by  SGC  and  the  complications  of 
Its  placement  are  detailed,  including  "damping"  of  the 
waveform,  "overwedging."  and  optima!  lung  zone 
placement. 
Item  VT22  —  $40  Ea.  VHS  (Member  $35) 

Drainage  of  the  Pleural  Space: 
Management  of  Chest  Tubes  and 
Bronchopleural  Air  Leak 

B\  Martha  L.  T\ler.  RN.  RRT.  Learn  the  physiologic 
effects  of  abnormal  pleural  space  function  (e.g.. 
pneumothora.x.  as  well  as  one-,  two-,  and  three-bottle 
chest  drainage  systems).  Discussion  covers  the  potential 
problems  associated  w  ith  chest  tubes  stripping, 
difficulties  of  bronchopleural  air  leaks  with  mechanical 
ventilation,  the  therapeutic  goals  of  chest  tube 
placement,  and  techniques  for  maintaining  gas 
exchange  with  air  leaks. 
Item  VT21  —  $40  Ea,  VHS  (Member  $35) 

Clinical  Prediction  and 
Prevention  of  ARDS 

By  Leonard  D.  Hudson.  MD.  The  mortality  of  patients 
diagnosed  w  ith  adult  respiratory  distress  syndrome  has 


remained  unchanged  since  1976.  This  tape  investigates  a 
system  of  dealing  with  potential  ARDS  patients  that  may 
decrease  mortality.  The  discussion  centers  on  the 
identification  of  patients  at  nsk  of  developing  ARDS,  their 
ri.sk  factors,  and  risk  criteria.  An  approach  to  delect  and 
prevent  ARDS  is  also  presented. 
Item  VT20  —  $40  Ea,  VHS  (Member  $35) 

Modes  of  Conventional  Ventilation 

By  Robert  M.  Kacmarek.  PhD.  RRT.  A  review  of 
mechanical  ventilation  is  presented,  including  the  rationale 
for  movement  from  one  generation  of  ventilators  to 
another.  Ventilator  modes  discussed  include  control, 
assist/control,  intermittent  mandatory  \entilation, 
synchronized  intermittent  mandatory  ventilation, 
mandatory  minute  ventilation,  and  pressure  support 
ventilation.  Description  includes  typical  pressure 
waveforms  of  each  mode. 
Item  VT19  —  $40  Ea,  VHS  (Member  $35) 

Pressure  Support  Ventilation 

By  Neil  Maclntyre.  MD.  This  presentation  defines  and 
describes  the  physiological  considerations  attnbuted  to 


Pulmonary 
Manifestations  of  AIDS 

By  Jon  Weissler.  MD.  A 
historical  perspective  of  acquired 
immune  deficiency  syndrome  is 
presented,  including 
epidemiological  considerations, 
demographics,  and  social 
ramifications-  Instruction  is  also 
pro\  ided  on  the  pathogenesis  of 
AIDS  with  emphasis  on  diagnosis 
and  treatment  of  pulmonary 
manifestations. 
ItemVT14  — $40Ea. 
VHS  (Member  $351 

Sleep  Apnea 

B)  .-Man  K  Pierce.  MD,  Explains  how  sleep  stages,  as  recorded  by 
electroencephalography,  are  related  to  respiratory  patiems  and  blood 
gas  values  in  both  nomial  and  abnormal  subjecLs.  Includes  a 
discussion  of  the  cntena  for  defining  the  sleep  apnea  syndrome  and 
the  distinguishing  features  of  central,  obslniciive.  and  mixed  causes  of 
apnea.  Also  addressed  is  the  efficacy  of  medical  treatment  lo  correct 
specific  tspes  of  sleep  apnea. 
Item  VTl  1  —  $40  Ea,  VHS  (Member  $35) 

Pulmonary  Rehabilitation 

B>  John  E  Hodgkm,  MD.  Provides  an  overview  of  the 
sequence  for  pulmonars  rehabilitation.  Leam  candidate 
evaluation  and  selection,  rehabilitation  team 
establishment,  identification  of  short-  and  long-term 
goals,  program  components,  assessment  of  patients" 
progress,  and  long-term  follow-up.  Discusses 
contemporary  thoughts  on  traditional  respiratory 
therapy  techniques  (such  as  aerosol  therapy.  IPPB, 
oxygen  therapy,  and  chest  physiotherapy)  in  treating 
COPD  patients. 
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Nellcor  takes  patient 
safety  seriously. 

Our  commitment  to  improving 
patient  care  and  saving  lives  led  us  to 
introduce  our  first  pulse  oximeter  for 
use  in  operating  rooms  in  1983.  Since 
then,  pulse  oximetry  has  become  a 
standard  of  care. 

We  don't  take  leadership  lightly. 

Nellcor  continues  to  set  the  standard 
as  today's  market  leader  in  pulse 
oximetry  Tlie  accuracy,  dependability 
and  rock-solid  reliabilit\'  you've  come 
to  expect  from  our  products  have  been 
proven  in  virtually  every  clinical 
environment. 
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There's  no  guesswork  with  Nellcor's 
commitment  to  service  and  support, 
either. 

We  offer  on-site  Clinical  Education 
Consultants  who  will  come  to  your 
clinical  environment  and  work  with 
your  staff.  We  provide  comprehensive 
technical  and  clinical  support.  .'\nd 
Nellcor  has  the  industry's  most  in- 
depth  inservice  training.  All  this,  plus 
a  tliree-year  warranty 
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is  small,  lighUveight  and  has  a  built-in 
handle  for  easy  portability  Long,  six- 
hour  battery  life,  too.  Plus  audible 
alarms  and  large,  easy-to-see  visual 
alarms  to  alert  you  to  hypoxemia  prob- 
lems as  they  occur. 

For  more  information,  contact  your 
local  Nellcor  representative  or  call 
1-800-NELLCOR.  or  510^7-5858. 
Nellcor  Incorporated,  25495  \\Tiitesell 
Street,  Ha>-ward,CA  94545. 
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The  Effect  of  Respiratoiy  Care  Department  Management  of  a 

Blood  Gas  Analyzer  on  the  Appropriateness  of 

Arterial  Blood  Gas  Utilization 

Kathryn  E  Beasley  RRT,  James  M  Darin  RRT,  and  Charles  G  Durbin  Jr  MD 

We  investigated  the  effects  of  establisliing  a  blood  gas  analysis  service  controlled 
by  respiratory  care  practitioners  (RCPs)  on  the  appropriateness  of  arterial  blood 
gas  (ABG)  sampling.  An  ABG  analyzer  was  placed  outside  the  surgical  intensive 
care  unit  (SICU)  and  only  RCPs  were  permitted  to  process  samples  on  it.  In  1- 
month  and  1-year  follow-up  audits  of  appropriateness  of  ABG  analysis,  the  nurs- 
ing staff  improved  from  42 '/r  appropriate  to  73%  appropriate  in  both  follow-up 
periods.  RCPs  maintained  a  high  degree  of  appropriateness  in  all  periods  (90%, 
87%,  and  91%),  although  the  percentage  of  the  total  ABGs  performed  by  RCPs 
increased.  Additional  benefits  included  a  better  mutual  understanding  of  each 
caregiver's  role  and  work  load,  more  collaboration  among  caregiver  groups,  and 
caregivers'  perception  of  improved  patient  care.  (Respir  Care  1992;37:343-347.) 


Introduction 

Analysis  of  arterial  blood  to  assess  the  res- 
piratory status  of  critically  ill  patients  is  widely 
practiced  and  well  accepted.  Repeated  measure- 
ments providing  information  about  trends  in  arte- 
rial blood  gas  (ABG)  values — oxygen  and  carbon 
dioxide  gas  exchange  and  acid-base  balance — are 
standard  in  the  intensive  care  unit.  Frequent  meas- 
urements are  made  to  monitor  the  progress  of  dis- 
ease, assess  effects  of  therapy,  adjust  medications, 
identify  patients  at  risk  of  pulmonary  compromise, 
and  help  caregivers  make  decisions  regarding  res- 
piratory and  other  intensive  care  support. 


Ms  Beasley  was  a  Respiratory  Therapist  B  when  this  work  was 
done,  Mr  Darin  is  Coordinator,  Aduh  Surgical  Critical  Care, 
and  Dr  Durbin  is  Medical  Director — Department  of  Res- 
piratory Care.  University  of  Virginia  Health  Sciences  Center. 
Charlottesville.  Virginia.  Ms  Beasley  is  now  a  respiratory  ther- 
apist at  Good  Samaritan  Hospital,  Dayton.  Ohio. 

A  version  of  this  paper  was  presented  by  Ms  Beasley  during 
the  Respir.mory  Care  Open  Forum  at  the  1991  AARC 
Annual  Meeting  in  Atlanta.  Georgia. 

Reprints:  Charles  G  Durbin  Jr  MD.  Department  of  Respiratory 
Care.  Box  402.  University  of  Virginia  Health  Sciences  Center, 
Charlottesville  VA  22908. 


Although  many  benefits  may  result  from  routine 
and  frequent  measurements  of  ABG  values,  these 
measurements  are  often  used  for  surveillance  mon- 
itoring. The  advent  of  noninvasive  techniques  for 
trending  respiratory  data  (such  as  capnography  and 
pulse  oximetry)  has  diminished  the  need  for  fre- 
quent, repetitive  ABG  detemiinations.  In  a  previous 
study,  we  showed  that  education  of  caregivers  in 
deciding  when  to  draw  arterial  samples  reduced  the 
frequency  of  unnecessary  ABG  analysis.  After 
developing  an  algorithm  based  on  specific  criteria, 
and  educating  physicians,  nurses,  and  respiratory 
therapists  about  its  use,  we  were  able  to  reduce  the 
unnecessary  blood  gas  analyses  from  42.7%  to 
30.8%  in  a  surgical  intensive  care  unit  (SICU).' 
This  effect  persisted  over  at  least  the  following 
year.  When  we  identified  who  was  obtaining  the 
"inappropriate"  ABG  analyses,  we  found  that  the 
inappropriate  rate  for  RCPs  was  15%  while  the  .so- 
called  others  group  (primarily  nurses  and  phy- 
sicians) was  37%. 

We  were  presented  with  a  new  investigative 
opportunity  while  continuing  an  intensive  orienta- 
tion and  education  process  when,  in  the  Spring  of 
1989,  the  SICU  moved  into  a  new  building.  Prior  to 
the  move,  ABG  analysis  had  been  provided  by  a 
"Stat"  clinical  laboratory  immediately  adjacent  to 
the  SICU.  During  this  time,  results  were  available 
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from  the  dedicated  laboratorv  within  5  minutes.  In 
moving  to  the  new  hospital,  the  laboratories  were 
separated  from  the  SICU  by  4  floors.  This  required 
an  off-unit  messenger  to  transport  the  sample  from 
the  SICU  to  the  laboratory ;  the  average  turnaround 
time  for  .ABG  analysis  was  37  minutes. 

We  hypothesized  that  when  .ABG  analysis  was 
very  much  delayed,  routine  sur\eillance  use  of 
analysis  would  decrease.  In  cases  when  patients 
required  more  rapid  analysis,  the  nurse  or  other 
personnel  from  the  unit  would  walk  (run)  the  sam- 
ple to  the  laborator),  thus  obtaining  results  in 
approximately  10  minutes. 

.As  part  of  our  Qualit\  Improsement  (QD  pro- 
gram, we  continually  monitor  the  appropriateness 
of  .ABG  analysis  according  to  the  previously 
described  guidelines.  Contrary  to  our  hypothesis, 
we  found  no  impro\ement  in  the  appropriateness  of 
ABG  utilization  w  ith  the  inconvenience  of  the  dis- 
tant laboratory . 

Due  to  clinician  concern  for  the  lack  of  avail- 
ability of  rapid  laboratory  analysis  in  critical 
patients  needing  such  care,  a  Coming  282  ABL 
blood  gas  analyzer  (Coming  Automated  Blood  Gas 
Laboratory  282,  Ciba-Coming,  Medfield  M.A)  was 
placed  immediately  outside  the  SICU.  RCPs 
iriiined  in  its  use  were  the  only  personnel  permitted 
to  process  .ABG  samples.  .Analyzer  quality  control 
and  maintenance  was  provided  daily  by  clinical 
laboratory  personnel.  Because  the  lone,  unit-based 
RCP  was  required  to  leave  the  SICU  to  analyze  the 
ABG,  we  formulated  the  h\pothesis:  A  forced 
interaction  between  SICU  RCPs  and  nurses  over 
the  "need"  for  a  specific  ABG  analysis  will 
decrease  the  number  of  .ABG  samples  drawn  and 
increase  the  appropriateness  of  sampling. 

In  the  e\ent  that  the  RCP  and  nurse  disagreed 
over  the  need  for  a  blood  gas  analysis,  the  nurse 
could  still  send  the  sample  to  the  main  laborator> 
w  iih  the  usual  prolonged  turnaround  time. 

Methods 

.Appropriateness  of  .ABG  analysis  was  studied 
during  ,^  periods:  prior  to  introduction  o(  the  ABG 
analyzer,  I  month  following  its  introduction,  and  1 
year  later.  Approximately  \>0  ABGs  were  sampled 
from  randomh  selected  patients  representing  each 
working  shift  for  each  stud\  period.  Each  patient's 
critical  care  flow  sheet  was  examined  at  the  time  an 


.ABG  sample  was  drawn  to  determine  the  clinical 
events  surrounding  the  decision  to  draw  the  sam- 
ple. The  previously  described  .ABG  algorithm  was 
utilized  to  determine  appropriateness.'  The  criteria 
in  this  algorithm  lU-e  based  on  procedural,  clinical, 
and  therapeutic  indicators.  Procedural  indicators 
include  recent  admission  to  the  SICU,  high  levels 
of  \  entilatory  support,  and  anticipation  of  tracheal 
extubation.  Clinical  indicators  include  signs  and 
symptoms  of  h\  poxia,  hypercarbia,  and  increased 
work  of  breathing.  Therapeutic  indicators  include 
prior  ABG  abnormalities,  changes  in  respiratory 
support,  and  changes  in  bronchodilatory  or  vasoac- 
tive medications.  A  Yes  answer  to  an\  of  the  fol- 
low ing  questions  is  considered  justification  of  the 
need  for  an  .ABG  analysis. 

Procedural  indicators: 

1.  Is  the  patient  a  new  admission  to  the  SICL"? 

2.  Is  the  Fio:  more  than  0.60  and  has  it  been  3  or  more 
hours  since  the  previous  .-XBG  analysis'^ 

3.  Is  the  patient  on  PEEP/CP.A.P  of  more  than  10  cm  H:0 
and  has  it  been  3  or  more  hours  since  the  previous  .ABG 
analysis? 

4.  Is  there  an  order  to  extubate  the  patient  within  the  next 
30  minutes? 

Clinical  indicators: 

1 .  Does  the  patient  exhibit  any  of  the  following? 

a.  absence  of  breath  sounds? 

b.  asynchronous  breathing? 

c.  cyanosis? 

d.  diaphoresis? 

e.  pallor? 

f.  unexpected  dysrhythmia? 

g.  unexpected  change  in  mental  status? 

2.  Has  there  been  an  unexpected  change  of  20**  in  res- 
piratory rate,  or  is  the  spontaneous  +  ventilator  rate  >  3.s 
or  <  5  breaths/minute? 

3.  Has  there  been  an  unexpected  change  of  30'r  in  heart 
rate? 

4.  Has  there  been  an  unexpected  change  of  309t  in  systolic 
blood  pressure? 

5.  Has  there  been  an  unexpected  change  of  20*^  in  cardiac 
output? 

6.  Has  there  been  an  unexpected  and  sustained  increase  of 
>  ?  lorr  in  ICP  (intracranial  pressure)  or  an  absolute 
ICP  of  >  20  lorr ,' 

7.  Di'>es  the  patient's  previous  ABG  report  have  any  of  the 
following? 

a.  PaO:  <  bO  or  >  1 25  torr .' 

b.  Measured  SjO:  <  85*^? 

c.  PaCO:  >  65  or  <  20  torr? 

d.  pH  >  7.55  or  <  7.30? 
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Therapeutic  indicators: 

1.  Has  there  been  an  extubation  or  a  change  in  a  res- 
piratorv  support  variable  (oxygen  concentration,  tidal 
volume,  rate.  PEEP/CPAP.  mode  of  delivery ).' 

2.  Has  there  been  a  change  in  bronchodilator  or  vasoactive 
medication? 

For  an  ABG  analysis  to  be  deemed  appropriate, 
it  had  to  meet  only  one  of  these  criteria.  It  is  impor- 
tant to  remember  that  it  is  not  necessarily  wrong  or 
inappropriate  to  draw  an  arterial  sample  if  these  cri- 
teria are  not  met:  however,  these  were  the  guide- 
lines used  in  this  study.  Inadequate  tlow-sheet  doc- 
umentation could  result  in  an  appropriate  sample 
being  labeled  inappropriate. 

.After  each  of  the  .ABG  analyses  had  been  deter- 
mined to  be  either  appropriate  or  inappropriate,  the 
category  of  caregiver  who  drew  the  sample  was 
recorded  (RCP,  nurse,  or  unknown).  The  per- 
centage of  appropriate  and  inappropriate  analyses 
by  personnel  in  each  category  and  the  number  of 
.ABG  analyses  per  patient-day  were  calculated.  We 
used  chi-square  analysis  in  each  of  the  caregiver 
categories  to  compare  performance  during  each  of 
the  time  periods. 

Results 

.Appropriateness  of  .ABG  Analysis 
by  Caregiver  Category 

Table  1  shows  the  results  of  the  evaluation  of  the 
appropriateness  of  randomly  selected  ABG  analy- 
ses from  Period  I  (the  control  period,  prior  to  instal- 
lable I .    Number  and  Percentage  of  Anerial  Blood  Gas  Analy- 
ses  Obtained   by    Respiratory    Care    Practitioners, 
Nurses,  and  Uncategorized  Personnel  that  Met  at 
least  One  Criterion  for  Appropriateness 


Period  I 

Penod  II 

Penod  III 

( Prior  to 

1 1  Month  after 

( 1  Year  after 

Caregiver 

Installation) 

Installation) 

Installation ) 

RCP 

17/19  (907r) 

67/72  (93%) 

32/35(91%) 

RN 

23/55  (42%) 

36/49(75%) 

61/84(75%) 

Category 

unknown 

47/74(64%) 

26/29  (90%) 

20/31  (65%) 

Total 

87/148(59%) 

120/150(86%) 

113/150(75%) 

lation  of  the  SICU  analyzer).  Period  II  (the  month 
following  its  installation),  and  Period  III  (1  year 
after  installation).  The  percentage  of  appropriate 
analyses  for  nurses  and  RCPs  is  show  n  in  Figure  1 . 
Chi-square  analysis  (p  values  indicated)  indicates 
significant  improvement  in  frequency  of  appropri- 
ateness of  ABGs  initiated  by  nurses  in  each  of  the 
follow-up  periods  compared  to  the  control  period 
but  no  change  in  practice  by  RCPs. 


Control  1  Month  1  Year 


Fig.  1 .  Percentage  of  arterial  blood  gas  analyses  meeting 
"appropriateness"  criteria  for  nurses  ^H  and  respiratory 
care  practitioners  I  I  in  the  control  and  two  follow-up 
periods.  Values  in  follow-up  periods  were  compared  to 
control  values  by  chi-square  analysis  to  establish  p  val- 
ues (1  month,  p  =  0.035;  1  year,  p  =  0.066).  No  sig- 
nificant change  was  seen  in  the  appropriateness  of  the 
RCP  group  in  any  period. 

Analyses  per  Patient-Day 

During  the  control  period  3.8  ABGs  were 
obtained  per  patient-day.  during  the  first  review 
period  3.1  were  obtained  per  patient-day.  and  dur- 
ing the  period  1  year  later  3.7  ABGs  per  patient- 
day  were  obtained.  These  differences  were  not  sig- 
nificant. 

Discussion 

We  have  shown  in  this  intensive  care  unit  envi- 
ronment that  introduction  of  RCP-managed  ABG 
analysis  can  produce  an  immediate  and  sustained 
improvement  in  the  appropriateness  of  ABG  analy- 
sis initiated  by  other  care  practitioners.  Total  con- 
cordance of  appropriateness  between  nursing  and 
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RCP-initiated  ABGs  was  not  possible  due  to  the 
availability  of  an  alternative  route  to  the  main 
laboratories  for  analysis. 

Frequency  of  ABG  analysis  was  not  reduced  in 
this  study.  Thoughtful  decision  making  and  dis- 
cussion of  patient  clinical  status  may  have  led  care- 
givers to  obtain  some  samples  that  might  otherwise 
not  have  been  obtained.  The  fact  that  more  of  the 
ABG  analyses  performed  met  a  criterion  con- 
sidered appropriate  is  of  primary  importance.  We 
believe  that  the  forced  educational  and  collabora- 
tive interaction  between  RCPs  and  nurses  was  the 
main  reason  for  improvement  in  decision  making 
regarding  ABG  analysis. 

Although  we  saw  no  reduction  in  frequency  of 
sampling  and  thus  in  the  amount  oi'  blood  removed 
from  patients,  reduction  of  blood  loss  is  another 
motivation  for  reducing  the  number  of  ABG  anal- 
yses performed  each  day.  At  times,  blood  loss  from 
sampling  can  be  important  and  is  often  under- 
estimated.- This  can  be  a  contributor  to  the  need  for 
transfusion  with  attendent  risks.  We  did  not 
decrease  the  sampling  rate  (ie,  ABGs/patient-day) 
with  this  intervention.  Patient  severity  of  illness 
and  intensity  of  treatment  are  important  deter- 
minants of  frequency  of  ABG  sampling  and  may 
have  been  greater  in  the  follow-up  periods. 

Failure  to  show  a  reduction  in  the  ABG  analysis 
rate  may  also  be  a  function  of  the  way  this  number 
was  obtained  during  the  study.  Patients  represent- 
ing all  working  shifts  were  selected  at  random  dur- 
ing the  test  periods,  and  all  ABGs  obtained  in  the 
selected  patients  evaluated.  When  a  total  of  150 
analyses  were  identified,  the  number  of  patient- 
days  that  v\ere  needed  to  obtain  these  was  used  as 
the  denonimator.  in  general,  this  consisted  of  only 
8  to  10  patients  in  each  test  period.  The  number  of 
ABG  analyses  per  patient  varied  widely.  The  small 
number  of  patients  did  not  represent  all  of  the  dis- 
ea.ses  in  the  unit.  A  better  evaluation  of  the  effect 
of  this  change  in  practice  on  sampling  rate  would 
be  to  increase  the  size  of  the  sample  or  inde- 
pendently monitor  the  number  of  blood  gases  per 
patient-day.  We  plan  to  do  this  as  well  as  estimate 
the  severity  of  patient  illness  by  including  in  a 
future  study  the  total  number  of  ventilator  hours 
per  patient-day  during  the  test  periods. 

One  significant  area  not  addressed  b>  this  study 
or  the  algorithm  is.  When  is  an  ABG  analysis  indi- 


cated but  not  obtained?  As  the  algorithm  is 
weighted  toward  clinical  indications,  it  may  stim- 
ulate more  frequent  (appropriate)  analyses.  This 
thoughtful,  rather  than  "routine"  use  of  laboratory 
studies  may  lead  to  better  patient  care,  more  rapid 
ventilator  weaning,  and  shorter  hospital  stay.  This 
is  certainly  the  goal  of  improving  care,  but  we  have 
no  direct  evidence  of  this  happening  during  this 
stud\.  Others  ha\e  reported  impro\ed  efficacy  and 
quality  of  care  by  modifying  caregivers"  use  of 
laboratory  studies  by  various  methods.'  ■* 

A  by-product  of  this  collaborative  effort  was  that 
relationships  between  RCPs  and  nurses  improsed 
during  this  time  period.  The  team  approach  to 
deciding  when  .-XBG  analysis  was  appropriate 
helped  build  trust  related  to  other  aspects  of  respon- 
sibility as  well.  When  the  RCP  was  busy  with  acute 
patient  care,  the  nurse  would  not  draw  an  "unnec- 
essary' sample,  but  might  wait  until  both  she  and 
the  RCP  could  evaluate  the  patient  together.  In  our 
SICU.  the  lone  RCP  is  responsible  for  4  to  7  ven- 
tilated patients,  while  the  nurse  has,  at  most.  2 
patients  for  whom  to  care.  The  usual  nursing  con- 
cern that  the  RCP  is  ""not  around""  (ie,  he/she  is  not 
always  at  hi.s/her  patient's  bedside)  soon  vanished 
as  appreciation  for  the  RCP's  work  load  rose. 

We  believe  that  education  of  new  RCPs,  nurses, 
and  physician  staff  is  important  to  maintain  the 
improNcment  in  ABG  sampling  we  obtained.  This 
belief  is  supported  by  a  study  by  Bareford  and 
Hayling.  who  found  that  with  education,  provision 
of  guidelines,  and  positive  feedback,  as  much  as  a 
?<?,9<r  reduction  was  seen  in  the  number  of  inap- 
propriate requests  for  laboratory  ser\  ices." 

As  part  of  our  QI  program,  we  present  the  ongo- 
ing results  of  this  assessment  on  a  periodic  basis  to 
respiratory,  physician,  and  nursing  staffs.  lmpro\e- 
ments  are  announced  puhlicK  on  bulletin  boards 
within  the  unit.  Competition  to  improve  appropri- 
ateness of  laboratory  utili/ation  between  the  SICU 
and  the  medical  units  is  alsti  encouraged. 

The  collaboration  and  cooperation  of  the  clinical 
laboratory  in  this  endeavor  was  vei7  important. 
Analyzer  selection,  installation,  calibration,  repair, 
and  quality  control  testing  were  provided  by  labor- 
atory personnel.  Government  regulation  of  labor- 
atory analysis  could  impact  on  the  recommenda- 
tions of  this  study  by  prohibiting  RCP  management 
of  ailerial  blood  gas  analyzers.  These  regulations 
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are  currently  being  debated  on  a  national  level  and 
their  actual  wording  and  impact  awaits  further 
experience. 

Because  this  study  evaluated  only  a  small  num- 
ber of  the  ABG  analyses  obtained  during  the  study 
periods,  there  is  the  potential  for  non-random  error 
to  have  been  introduced  into  the  data  collection. 
We  estimate  that  approximately  20%  of  the  total 
blood  gas  samples  drawn  during  the  month  exam- 
ined were  included  in  the  study.  A  possible  concern 
in  interpreting  our  data  directly  is  that  the  criteria 
for  appropriateness  were  entirely  determined  by 
retrospective  chart  analysis.  Inadequate  docu- 
mentation could  alter  the  determination  of  whether 
a  blood  gas  was  appropriate.  However,  we  believe 
that  this  is  of  little  concern  because  we  have  been 
observing  this  monitor  for  more  than  5  years,  and 
appropriateness  frequency  among  RCPs  has 
remained  85-95%.  Even  though  the  absolute  value 
of  appropriate  frequency  may  be  in  error,  the  obser- 
vation that  improvement  occurred  during  this  study 
period  is  valid. 

In  conclusion,  we  feel  that  RCP-controlled  ABG 
analysis  is  a  method  for  improving  appropriateness 
of  ABG  sampling.  When  based  on  a  collaboratively 
developed  and  clinically  useful  algorithm,  a 
marked  and  sustained  improvement  in  the  fre- 
quency   of   appropriateness    of   analysis    can    be 


obtained.  A  side  benefit  of  this  approach  is 
improved  collaborative  interaction  between  various 
caregiver  groups.  The  acceptance  of  such  a  service 
has  been  positive  and  has  been  perceived  by  all 
care  providers  as  an  improvement  in  the  services 
rendered  to  patients  in  the  intensive  care  unit. 
Rather  than  using  these  data  in  a  punitive  manner, 
we  feel  it  is  especially  important  that  they  be 
employed  in  a  positive  and  motivational  fashion. 
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The  High-Frequency  Pneumatic  Flow  Interrupter 
Effects  of  Different  Ventilatory  Strategies 

Leandio  Coideio  MD,  Richard  Tallin. iii  PhD,  Chris  Reicosky  BS, 
Phyllis  Peterman  RRT,  and  Bruce  Pawel  MD 


We  used  a  pifjli't  model  of  respiratory  failure  to  compare  the  physiologic  and  path- 
ologic efl'ects  of  two  ditTerent  ventilatory  strategics  provided  by  a  high-frequency, 
pneumatic.  Ilow-interrupter  ventilator  (HFFI).  The  strategies  employed  \*ere  con- 
tinuous high  frequency  ventilation  interrupted  either  by  deflationary  pauses  or  by 
pulsatile  inflationary  waves.  Twelve  piglets  (mean  age  4  days,  mean  birthw eight 
1.4  kg)  randomly  assigned  to  either  the  deflationary  or  the  inflationary  group 
received  saline  lung  lavage  and  6  hours  of  HFFI  ventilation  (10  Hz.  l.(t  Fio,).  Suc- 
cessful gas  exchange  was  accomplished  without  cardio\ascular  compromise  with 
both  strategies.  Mean  airway  pressures  required  by  animals  in  the  deflationary 
group  were  higher  than  those  in  the  inflationary  group.  In  the  deflationary  group, 
5/6  piglets  and  in  inflationary  group  1/6  piglets  presented  with  airway  mucosal 
damage  beyond  the  trachea.  Significant  pneumonitis  was  seen  in  all  animals  in  the 
deflationary  group  but  in  only  one  of  those  in  the  inflationary  group.  In  this  model, 
the  deflationary  strategy  led  to  airway  and  lung  damage,  w hereas  the  inflationary 
strategy  was  associated  with  minimal  airway  and  lung  injury,  perhaps  due  to  the 
maintenance  of  high  lung  volume  and  enhanced  alveolar  recruitment.  (Respir  Care 
1992;37:348-35(i.) 


Introduction 

In  recent  years,  numerous  studies  of  high  fre- 
quency ventilation  (HFV)  in  humans  and  in  ani- 
mals have  been  conducted  and  extensive  reviews 
on  the  subject  have  been  published.'-  As  newer 
high  frequency  ventilators  become  available,  it 
should  be  expected  thai  in\estigatois  would  report 
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not  only  technical  descriptions  of  the  devices  but 
also  their  operational  characteristics  and  the  ven- 
tilatory strategies  employed.-' 

A  high-frequency  pneumatic  flow-internipter  ven- 
tilator (HFFI)*  also  known  as  a  high-frequency 
percussive  ventilator  has  been  used  in  human"''*  and 
animal  studies.'"  '"  This  device  can  be  used  for  con- 
ventional mechanical  ventilation  (CMV)  or  for 
HFFI  ventilation.  It  can  also  be  programmed  to 
deliver  a  combination  of  CMV  breaths  and  high 
frequency  pulses. '^ 

One  \entilatory  strategy  used  in  the  past  was  a 
continuous  oscillation  interrupted  by  short  defla- 
tionary pauses.  Although  successful  in  promoting 
CO.  washout  and  preventing  air  trapping."  this 
strategN  has  been  associated  with  significant  airway 
injury  in  animals.""'  Another  HFFI  program  used 
was  a  continuous  high-fteqiienc\  wa\e  inletTui">ted 
periodically  by  con\  entional  mechanical  breaths. ''■'■' 
This  particular  strategy  has  the  advantage  of  main- 


*Suppliers  are  identified  in  the  Products  Sources  section  at  the 
end  of  the  text. 
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taining  lung  volume  while  adding  the  benetil  o\' 
periodic  lung  inflations.  In  surfactant-deficient  ani- 
mals, HFV  strategies  that  maintain  lung  volume 
and  promote  alveolar  recruitment  are  known  to 
improve  lung  mechanics  with  minimal  airway  and 
lung  injury.'"* '" 

In  light  of  the  above,  we  designed  an  investiga- 
tion to  compare  the  physiok)gic  and  pathologic 
effects  of  a  HFFI  deflationary  strategy  with  that  of 
a  continuous  oscillatory  flow  intenupted  by  con- 
ventional tidal  breaths,  in  a  piglet  model  of  res- 
piratory failure. 

Materials  and  Methods 

Subjects  and  Preparation 

Twelve  newborn  piglets  ages  3  to  5  days  with  a 
mean  (SD)  age  =  3.X  (4)  days  and  birthweight  of 
1,1  to  1.6  kg  with  mean  (SD)  weight  =  1.4  (0.25) 
kg  were  included  in  this  study,  which  was  reviewed 
and  approved  by  the  Institutional  Laboratory  Ani- 
mal Care  and  Use  Committee.  Ten  of  the  piglets 
were  male  and  two  were  female.  Two  hours  after 
separation  from  their  sow,  they  were  given  0.01 
mg/kg  atropine  subcutaneously  and  ketamine/ace- 
promazine  (10:1,  20  mg/kg)  intramuscularly  (I.M.) 
and  were  then  intubated  with  a  triple-lumen 
uncuffed  3-mm  endotracheal  tube.  Surgical  prep- 
aration included  cannulation  of  the  femoral  vein  for 
placement  under  fluoroscopy  of  a  5-Fr  Swan-Ganz 
catheter  into  the  pulmonary  artery,  for  mixed- 
venous  sampling  and  for  the  continuous  infusion  of 
5  mL  •  h  •  kg"'  of  10%  dextrose  in  water  (D|,|W) 
mixed  with  ketamine  (10  mg  •  h  •  kg"'). 

Heart  rate  and  aortic  and  pulmonary  artery  blood 
pressures  were  continuously  recorded,  and  cardiac 
output  was  determined  in  duplicate  by  thermo- 
dilution  using  1  mL  5%  dextrose  in  water  (D,W)  at 
26°C.  The  animals  were  placed  in  a  servo- 
controlled  radiant  warmer  with  rectal  and  blood 
temperatures  continuously  monitored.  Arterial 
blood  gas  values  and  hemoglobin  levels  were 
measured.  Alveolar-arterial  oxygen  ratio  was  cal- 
culated from  the  alveolar  air  equation.  Intra- 
pulmonary  shunts  (Qs/Qt)  were  calculated  with  the 
method  described  by  Ruiz  et  al.-" 

Airway  pressures  were  measured  5  mm  above 
the  distal  tip  of  the  endotracheal  tube  through  one 


of  the  intramural  catheters  while  the  one  designed 
for  jet  ventilation  remained  occluded.  To  increase 
the  frequency  response  of  the  system,  the  pressure- 
measuring  catheter  was  filled  with  saline.  The  fre- 
quency response  of  this  system  is  flat  up  to  32 
Hz.'-  Pressure  signals  from  the  transducer  were  dis- 
played on  a  multichannel  recorder  after  calibration 
with  a  water  manometer.  Mean  airway  pressure 
(Paw)was  obtained  by  electronically  damping  the 
pressure  signal. 

Ventilation 

The  HFFI  ventilator  (VDR-4)  delivers  gas  to  the 
patient  from  a  pressurized  source  (30-65  psi,  206- 
448  kPa)  through  a  pneumatic  valve  arrangement. 
Gas  is  interrupted  repeatedly  to  deliver  a  pulsatile 
flow  into  the  breathing  circuit  proximal  to  the 
patient's  airway.  Warm,  humidified  gas  is 
entrained  via  the  inspiratory  circuit  downstream 
from  the  auxiliary  and  nebulizer  source  gas.  Flow, 
duration  of  conventional  breath,  and  gas  entrain- 
ment  determine  tidal  volume.  Periodic  interruptions 
of  the  pulsatile  flow  can  be  programmed  to  allow 
return  of  airway  pressure  to  near  zero  or  to  baseline 
PEEP/CPAP.  The  VDR-4  is  capable  of  providing 
either  conventional  ventilation,  high  frequency  ven- 
tilation, or  a  combination  of  the  two. 

CMV  settings  used  in  the  present  study  were  fre- 
quency, f  =  18;  peak  inflation  pressure,  PIP  =  20 
cm  H2O,  [1.96  kPa);  positive-end  expiratory  pres- 
sure, PEEP  =  4  cm  H3O,  [0.39  kPa]:  and  an  inspir- 
atory-to-expiratory-time  ratio,  I:E  =  1:2  to  1:3.  As 
the  number  of  lavages  increased,  ventilator  settings 
were  adjusted  to  maintain  arterial  Pco2  <  "^^  t'^'T 
[5.99  kPa]  and  PaO:  >  60  toiT  [7.99  kPaj.  The  aver- 
age postlavage  setting  was  f  =  30.  PIP  =  30  cm 
HA  [2.94  kPa|,  PEEP  =  4  cm  H.O,  [0.39  kPa]: 
and  P.W  =  14  cm  H.O.  1 1 .37  kPa]. 

Initial  HFFI  settings  were  f  =  600:  I:E  =  1:1:  PIP 
=  35  cm  H.O,  [3.43  kPa]:  Paw  =  19  cm  H.O,  [1.86 
kPa];  PEEP  =  15  cm  H^O,  [1.47  kPaj.  Throughout 
the  study.  PIP  and  PEEP  were  adjusted  to  provide 
adequate  gas  exchange  (PaO:  >  60  torr  [7.99  kPa|, 
Pco2  <  45  torr  [5.99  kPa]).  Following  surgery,  all 
animals  were  given  0.02  mg/kg  pancuronium  bro- 
mide I.V.  and  were  placed  on  CMV.  Lung  lavage 
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was  accomplished  using  3?  mL/kg  warm  salmc 
(37°C)  delivered  and  removed  by  gravity."'  Ten.  I- 
miniite  lavages  were  perlomied  al  5-minule  mler- 
vals.  This  technique  has  heen  shown  to  decrease 
static  and  dsnamic  compliance  and  to  increase 
intrapiilmonary  sluinl.  mdicatiNC  of  acute  res- 
jiiralorN  lailure.^  .Ml  annuals  were  assigned  al  ran- 
dom (h\  the  Ilip  ot  a  com  tor  each  pair)  to  one  of 
ihe  following  \entilatory  strategies:  the  defla- 
tionary group  in  which  the  continuous  oscillatory 
wa\eform  v\as  interrupted  every  12  seconds  by  a  1- 
second  pause,  during  which  time  the  airway  pres- 
sure returned  to  near  zero,  or  the  inllationary  group 
in  which  the  continuous  oscillatory  wa\'eform  pre- 
sented a  pulsatile  tidal  breath  of  1 -second  duration 
at  a  frequency  of  12/minute  (Fig.  1).  After  6  hours 
of  high  frequency  ventilatK)n.  all  animals  were  put 
to  death  with  an  intravenous  injection  of  potassium 
chloiide. 


30 


q 
I 

E 
o_ 

s 

ro 


SECONDS 


B 


30 


o 

x' 
E 

3 

a: 

a. 


SECONDS 

Fig.  1.  High-frequency  flow-interrupter  waveforms:  A.  1- 
second,  5  times/minute  deflationary  pause.  B.  1 -second, 
12  times/minute  pulsatile  conventional  tidal  breath. 


Pathology 

At  autopsy,  the  lungs  were  intlated  with  forma- 
Im  delivered  by  gravity  at  40  cm  H-O  |.\92  kPa] 
pressure.  The  position  of  the  endotracheal  tube  tip 
was  noted  al  aulops\.  and  aiiwa\  tissue  cross- 
sections  were  taken  frtMii  the  midtrachea,  carina, 
left  and  right  main-stem  bronchi  (LMB,  RMB),  and 
left  and  right  hilar  bronchi  (l.H.  RH).  All  tissue 
sections  were  formalm-fixed.  paralfin-embediled. 
and  cut  at  .'S  um  thickness  for  hematoxylin-eosm 
staining.  Two  sections  of  parenchyma  from  the 
right  lower  (RLL)  and  left  lower  lung  (LLL)  were 
examined,  and  the  presence  of  congestion,  intra- 
aKeolar  hemorrhage,  pneumonitis.  bronchio\ascu- 
lar  hemorrhage  and  edema  was  noted  and  scored  on 
a  severity  scale  of  1  to  4.  The  presence  of  necrotic 
material  plugging  bronchioles  was  al.so  recorded. 

The  severity  of  the  airwa\  injur\'  was  assessed 
by  using  a  scoring  system  that  takes  into  account 
not  e)nly  the  type  of  lesion  seen,  but  also  iis  circum- 
ference and  depth.  The  sum  of  the  products  of 
lesion  circumference  x  lesion  depth  for  each  type 
of  injury  noted  equals  the  airway  injury  score  ( AI.S) 
for  each  airway  le\el  examined."  .Ml  airway  sec- 
tions were  scored  by  one  of  the  authors  (RP)  who 
was  unaware  of  the  treatment  modalii\. 

To  assess  differences  in  the  se\erit\  oi  aiiwas 
injury  among  the  two  treatment  groups,  mean  .M.S 
were  compared  using  the  W'ilcoxon  rank  sum  test. 
For  the  hourly  deri\ ed  \ ariables.  a  three-way  analy- 
sis of  variance  were  used.  Intergroup  differences  in 
the  occurrence  of  pneumonitis  was  tested  with 
Fisher"s  exact  test,  in  all  cases,  a  probabilii\  level 
o\'  ^)5'i  (p  <  0.05)  was  accepted  to  indicale  sig- 
nificance. ,\ll  data  are  reported  as  mean  (.SDi. 

Results 

.Ml  animals  in  the  mflalionaiA  grou|"i  and  5/(^ 
piglets  m  Ihe  denationarv  grou|i  survived  the  (i 
hours  ot  Hf-FI  ventilation.  One  animal  in  the  defla- 
tionary group  became  irreversiblv  hypotensive  al  4 
hours  postlavage.  No  cause  of  death  could  be  deter- 
mined at  autopsy. 

For  all  animals,  regardless  of  ventilatorv  group, 
heart  rate  was  182  (41 )  beats/min  following  lavage 
and  1S2  (47)  beats/mm  al  ihe  end  of  ihe  experimenl 
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Tabic  1.  CanJiinuscular  and  BUhkI  CJas  Values  Ml  1 2  Piglets 


Lung  Lavage 


Before 


After 


Hours  on  HFFI  Ventilation 


First 


Third 


Fifth 


Cardiovascular  Variables 


Heart  rate,  beats/min 

ISO  (31)* 

182  (41) 

Mean  aortic  pressure.  Ion- 

61  (8) 

71  (15) 

Cardiac  index.  niL/ki; 

0.68  (0.1) 

0.58  (0.2) 

.\rterlal  Hlood  (Jas  \  ariahles 

PH 

7..^:  (0.01) 

7.30  (0.06) 

Po: 

91  (15)t 

208  (177) 

Pco: 

30  (3) 

35(5) 

Hcos" 

17(2) 

17(2) 

178  (40) 

178  (49) 

186  (48) 

70(14) 

70  (13) 

66  (17) 

0.54  (0.2) 

0.52  (0.01) 

0.33  (0.2) 

7.31  (0.08) 

7.34  (0.07) 

7.34  (0.08) 

311  (140) 

338  (187) 

298  (184) 

35  (6) 

36  (5) 

39  (1 1 ) 

17(2) 

19  (2) 

20  (2)+ 

*A1I  values  are  mean  (SD). 

tRooni  air.  all  other  blood  gases  were  on  100"^  O;. 

i  HCO3  at  nfth  hour  significantly  different  by  ANOV.A  Repeated  measures,  with  Tukey's  multiple  comparison,  p  <  CO."!. 


(Table  1).  Mean  aortic  pressure  was  71  (15)  torr 
19.46  ( 1 .99)  kPa|  following  lung  lavage  and  66  ( 17) 
torr  [8.79  (2.27)  kPa]  6  hours  later.  Cardiac  index 
was  0.68  (0.1)  L  ■  min  ■  kg"'  at  the  onset  and 
declined  to  about  0.33  (0. 1 )  L  •  min  ■  kg  '  at  the  end 
of  the  study.  These  differences,  however,  were  not 
statistically  significant.  Arterial  blood  gases  were 
kept  within  the  intended  range  (Table  1).  No  sig- 
nificant differences  in  cardiovascular  variables  or 
arterial  blood  gas  values  (with  the  exception  of 
serum  bicarbonate  levels)  were  observed  among 
individual  animals  or  across  the  treatment  groups. 
A  mild  metabolic  acidosis  developed  over  the  8- 
hour  experiment  (Table  1 ). 

For  the  entire  group  of  animals,  average  intra- 
pulmonary  shunt  was  47%  following  lavage.  24% 
midway,  and  20%  at  the  end  of  the  experiment. 
Arterial-to-alveolar  oxygen  ratios  were  similar  for 
both  treatment  groups  following  lavage  and  during 
the  first  hour  of  HFFI  ventilation  (Fig.  2A).  After 
that  time  and  until  the  end  of  the  study.  Pa02-to- 
PaOi  ratios  increased  noticeably  for  animals  in  the 
inflationary  group  and  remained  unchanged  for  the 
deflationary  group.  The  differences  in  Pa02-to- 
PaO:  ratios  were  statistically  significant  at  3.  5.  and 
6  hours  (p<0.05). 

Airway  Pressures 

For  animals  in  the  deflationary  group.  PIP  and 
PEEP  averaged  33  (6)  cm  H.O  [323  (0.58)  kPa] 
and   13  (2)  cm  H.O  [1.27  (0.196)  kPa).  respec- 


o 

I 
E 

s 

(13 


^    Post-Lavage 
Pre-Lavage     f 


2  3  4 

Hours  Post-Lavage 


B 


25 


20 


15    - 


10 


f    Post-Lavage 


Pre-Lavage     ^ 


2  3  4 

Hours  Post-Lavage 


Fig.  2.  Comparison  of  Pa02-to-PA02  ratio  (A)  and  Paw  (B) 
between  animals  in  the  deflationary  {!_ )  and  inflationary 
(•)  groups.  fVlean  (SD),*  p  <  0.05. 


tively.  For  the  inflationary  group.  PIP  and  PEEP 
averaged  34  (5)  [3.33  (0.49)  kPa]  and  16  (2)  cm 
H,0  [1.569  (0.196)  kPa],  respectively. 
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Following  lavage  and  througln)ui  ihe  experi- 
ment. Paw  for  animals  in  deflationary  group  were 
higher— 20  (2)  cm  H.O  [1.96  (0.1%)  kPa]— than 
those  in  the  inflationary  group.  IS  (3)  cm  H2O 
11.765  (0.29)  kPa].  These  differences  are  sta- 
tistically significant  (p  <  0.05)  only  during  the  third 
and  fifth  po.stlavage  hours  (Fig.  2B).  The  1 -second 
inflationary  wave  increased  PIP  by  approximately 
15  cm  HiO  [1.47  kPa],  whereas  the  deflationary 
pause  decreased  the  baseline  to  about  2  cm  H;0 
[0,196  kPal  (Fig.  ! ). 

Pathology  Studies 

Airway  mucosal  lesions  characteristic  of  necro- 
tizing tracheobronchitis  (NTB)  were  found  in  the 
tracheas  of  all  animals  regardless  of  mode  of  treat- 
ment. In  the  deflationary  group  5/6  and  in  the  infla- 
tionary group  1/6  piglets  presented  with  significant 
NTB  lesions  beyond  the  trachea.  Mean  AIS  for 
both  groups  of  animals  are  shown  in  Table  2.  in 
which  it  can  be  seen  that  excluding  the  trachea,  the 
total  mean  AIS  was  higher  for  animals  in  the  defla- 
tionary group.  7  (6).  than  tor  the  animals  in  the 
inflationary  group,  0.8  (1.6).  These  differences 
were  statistically  significant  (Wilcoxon  rank  sum 
test  p  <  0.05).  Furthermore,  necrotic  material 
occluding  the  bronchioles  was  found  in  3  of  the 
animals  in  the  deflationary  group,  but  in  none  of 
the  inflationary  group. 

Table  2.    Mean   Airway   Injurv'   Scores  (AIS I  by   Anulomic 
Location 


Deflationary 

Inflationary 

n  =  6 

n  =  6 

Carina 

4 

0.5 

LMB 

0.8 

0.0 

RMB 

L.^ 

0.8 

LH 

0.5 

0.0 

RH 

03 

0.0 

Mean  (SD)  AIS 

7.0(6.0) 
in  bronchus,  RMB  = 

right 

O.S(1.6) 

*LMB 

=  left  ma 

rn.iin  bnuKhus, 

LH  = 

left  hilum,  RH  =  right  hiluin. 

Microscopic  examination  of  the  parenchyma 
revealed  marked  congestion  and  small  aKeolar 
hemorrhages  in  all  animals  regardless  ol'  nu)de  of 
treatment.  Significant  pneumonitis  (predominately 


polymorphonuclear  leukocytic  infiltration.  Fig.  3) 
was  seen  in  all  animals  in  the  deflationary  group 
and  in  only  1/6  piglets  from  the  inflationary  group 
(p  <  0.05  Fisher's  exact  test). 

Discussion 

Lung  lavage  is  an  accepted  technique  that  pro- 
duces clinically  important  surfactant  depletion  and 
predictable  respiratory  failure  in  animals."-' 
Among  many  experimental  choices,  the  piglet  has 
become  a  good  model  not  only  for  its  availability 
but  also  for  its  moqihologic  and  physiologic  sim- 
ilarities to  the  human  lung.-'  -''  Furthermore,  Davis 
et  al.-''  studying  the  effects  of  hyperoxia  and  hyper- 
ventilation, concluded  that  piglets  appear  to  be 
more  prone  to  lung  injury  and  exhibit  a  more  pro- 
nounced inflammatory  response  than  humans.  Cer- 
tainly, in  our  laboratory,  lung  lavage  in  neonatal 
piglets  has  produced  a  dependable  model  of  res- 
piratory failure."  '^ 

It  is  evident  that,  in  this  short-term  experiment, 
successful  gas  exchange  was  accomplished  by  both 
ventilatory  strategies  without  cardiovascular  com- 
promise. This  observation  is  remarkable  con- 
sidering that  neither  strategy  was  designed  to  mini- 
mize P;,„,  which  as  a  matter  of  fact  was  quite  high 
for  animals  in  the  deflationary  group.  It  is  concei\  - 
able  that  the  deflationary  pauses  may  have  inter- 
mittently promoted  venous  return  to  the  heart. 
Also,  the  relatively  low  ventilatory  frequency  (10 
Hz)  used  in  this  experiment  may  have  contributed 
to  the  absence  of  cardiovascular  side  effects.' 

Mean  airway  pressures  needed  to  \entilate  these 
animals  were  higher  for  the  deflationary  than  for 
the  inflationary  group  (Fig.  2B).  This  may  reflect 
the  need  for  maintaining  a  stable  lung  volume  in 
the  face  of  significant  deflations  or  may  represent 
absence  of  impro\cment  in  lung  mechanics. 

It  is  likeK  thai  ilie  inilmonary  edema  and  bron- 
choalveolar  hemorrhages  obser\ed  in  all  animals, 
regardless  of  nn)de  of  treatment,  ma\  represent 
nonspecific  responses  to  lavage,  hyperoxia,  and 
mechanical  \entilation.  In  piglets,  short  exposures 
(6-8  hours)  to  lOO'^;  oxygen"-^  have  not  been 
associated  with  important  lung  injury,  whereas 
nn)re  prolonged  exposure  (48  hours)  resulted  in 
marked  inflammation  and  cell  necrosis.-'' 

Considering  that  during  HFFl  ventilation,  expi- 
ration depends  on  the  elastic  recoil  of  the  lung,  it 
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Fig.  3.  A.  Normal  lung  parenchyma  in  an  animal  In  the  Inflationary  group.  B.  Granulocytic  infiltration  seen  In  animals  of  the 
deflationary  group  (magnification  x  400). 


could  have  been  expected  that  a  strategy  without 
deflationary  pauses  would  increase  air  trapping  and 
lead  to  lung  rupture."'  Perhaps  because  of  the  low 
Frequency  used  (10  Hz)  no  such  occuirences  were 
noted. 

The  combination  of  HFFI  ventilation  with 
mechanical  sighs  of  excessive  volume  and/or  inap- 
propriate timing  has  been  reported  to  result  in  pul- 
monary interstitial  emphysema  in  premature 
baboons,  but  carefully  controlled  sigh  patterns  pre- 
vent alveolar  collapse  without  airway  wall  dis- 
ruption.'" 

NTB  has  been  reported  to  occui  in  humans  and 
animals  following  CMV, -''■-'  high  frequency  Jet.-'*-'' 
high  frequency  oscillation."'  and  HFFI  ventila- 
tion." '""  For  years,  the  association  between  NTB 
and  HFFI  was  thought  to  be  device-specific'  but 
recently  it  has  been  recognized  to  be  related  to  the 
ventilatory  strategy  employed.""  Humidity  and 
temperature  of  the  inspired  gas  and  airway  intra- 


luminal pressure  are  also  thought  to  be  causally 
associated  with  NTB.'  Which  specific  factor 
played  a  role  in  the  development  of  NTB  in  the  ani- 
mals exposed  to  the  deflationary  strategy  is 
unclear.  Because  humidity  and  temperature  of  the 
inspired  gas  and  ventilator  type  can  be  excluded,  it 
is  tempting  to  speculate  that  the  large  intraluminal 
pressure  swings  characteristic  of  the  deflationary 
strategy  may  have  initiated  the  mucosal  injury  by 
altering  local  circulation.''  After  all.  large  pressure 
swings  generated  by  CMV  or  by  lov\-\()lume  high- 
frequency  oscillation  have  been  noted  to  produce 
significant  bronchoepithelial  iiiJurN  in  surfactant- 
deficient  rabbits.'""* 

Pneumonitis  has  been  observed  in  lungs  of  ate- 
lectasis-prone  rabbits  following  CMV  or  low- 
volume  high-frequency  oscillation  (HFO). '**'''  Due 
to  the  eosinophilic  nature  of  these  infiltrates,  it  has 
been  suggested  that  a  chemical  pneumonitis  has 
been  induced  by  the  lavage  process."*  In  the  present 
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study,  the  granulocytic  nature  of  the  pulmonary 
infiltrates  and  the  absence  of  pneumonitis  in  5/6 
piglets  in  the  non-detlationary  group  suggest  oth- 
erwise. Preliminary  results  showed  that  in  sur- 
factant-depleted rabbits,  CMV,  unlike  HFO.  was 
associated  with  an  intense  granulocytic  infiltration 
after  only  4  hours  of  mechanical  ventilation.'"" 

Recent  studies  indicate  that  in  order  to  be  effec- 
tive, high  frequency  ventilation  must  be  supple- 
mented by  some  type  of  alveolar  recruitment 
maneu\er. '  '''  It  has  been  proposed  that  periodic, 
sustained  inflations  (SI)  may  effectively  recruit 
alveoli  if  such  inflations  last  a  minimum  of  10  sec- 
onds and  have  an  amplitude  of  10  cm  H^O  above 
baseline.'"'  Watanabe  et  al,'"  on  the  other  hand,  has 
reported  that  in  surfactant-depleted  rabbits,  ade- 
quate lung  volume  can  be  maintained  with  repeat 
SI  of  only  1-5  seconds  duration  and  25-30  cm  H^O 
pressure.  It  is  tempting  to  speculate  that  the  con- 
ventional breath  used  in  the  present  investigation 
may  be  comparable  to  a  1 -second  SI.  The  pulsatile 
nature  of  this  tidal  breath  could  have  only  added 
further  benefit  to  this  ventilatory  strategy,  if  as 
proposed  by  Byford  et  al,"  pulsatile  SI  increased 
lung  volume  more  than  static  SI.  In  the  absence  of 
direct  lung-volume  measurements,  we  can  only 
speculate  that  the  continuous  oscillatory  wave  may 
have  maintained  high  lung  volume  and  that  the  1- 
second  inflation  could  have  recruited  more  alveolar 
units.  The  paucity  of  airway  damage  and  the 
absence  of  significant  lung  injury  in  the  infla- 
tionary group  could  be  explained  by  the  fact  that 
strategies  that  encourage  alveolar  expansion  and 
high  lung  volume  maintenance  result  in  improved 
pulmonary  mechanics  and  diminished  anatomic 
damage.'**'''"*  The  fact  that  PaOrto-PAO;  ratios  for 
animals  in  the  inflationary  group  increased  over 
time  (Fig.  2A)  may  reflect  an  improvement  in  pul- 
monary mechanics  or  a  successful  prevention  of 
additional  injury.'* 

In  summary,  a  dcflationarv'  strategy  in  this  piglet 
model  of  respirator)  failure  leads  to  airway  and 
pulmonary  granulocyte-mediated  injury.  The  infla- 
tionary strategy  seems  to  be  associated  with  either 
absent  or  modest  airway  and  lung  injury.  It  is  likely 
that  the  pulsatile  conventional  breath  enhances 
alveolar  recruitment,  whereas  HFFI  ventilation  suc- 
cessfully maintains  lung  volume. 
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CORRECTIONS 

We  regret  the  omission  of  Re.\  Marley  MS  CRNA  RRT  from  the  Reviewer  Apprecia- 
tion List  that  appeared  in  the  December  1991  issue. 

Also,  two  errors  appear  in  the  paper  "Feasibility  of  Applying  Flow-Synchronized 
Ventilation  to  Very  Low  Birthweight  Infants"  (Respir  Care  1992:37:  249-253). 

The  p  value  for  the  difference  between  \fe  during  IMVi  is  significantly  different  from 
the  value  during  IMV:  and  should  be  0.016  (not  0.143  as  shown  in  Table  2). 

In  Part  D  of  Figure  1  the  tlow-volume  and  pressure-volume  loops  on  the  left  should 
be  labeled  IMV|  and  the  flow -volume  and  pressure-volume  loops  on  the  right  should 
be  labeled  FSV.  The  correctly  labeled  figure  is  shown  below. 


a. 

la 

i 

J 

1  h 

/ 

nZ 

1  •  II  ■       •  ■      ■■  •     at 

i  \. 


■  ■       t  %      t  • 


D. 

raUBM* 

B 

•«%, 

''"^ 

;^^ 

»  • 

>• 

•     A 

y\V\  \ 

f 

j 

^  •  • 

1    / 

!    / 

)   Jl  J 

J" 

('■f 

\               / 

// 

t  » 

V 

1  • 

^ 

I  •      «  ■          •  1          4  1        !• 

I             • 

■         It 

We  retire!  the  errors. 


356 


RESPIRATORY  CARE  •  APRIL  "92  Vol  37  No  4 


The  Effect  of  Oral  versus  Nasal  Breathing  on  Oxygen 
Concentrations  Received  from  Nasal  Cannulas 

CiTstal  L  Dunle\A  EdD  RRT  and  Svh  ia  E  Tvl  BS  RRT 


BACKGROUND:  A  review  of  the  literature  reveals  that  research  on  the  effects  of 
mouth  vs  nose  breathing  and  resting  (or  "normal")  vs  hyperventilation  on  oxygen 
concentrations  delivered  by  nasal  cannula  has  been  limited.  MATF^RIALS  & 
METHODS:  15  healthy  subjects  fitted  with  hypopharyngeal  catheters  for  gas  sam- 
pling and  nasal  cannulas  at  2  L/min  breathed  at  resting  and  hyperventilation  levels 
through  valved  systems  that  allowed  only  mouth  breathing  or  only  nose  breathing. 
RESULTS:  Oxygen  concentrations  were  significantly  different  with  mouth-open 
vs  mouth-closed  at  resting  and  hyperventilation  levels  and  with  mouth-closed  rest- 
ing vs  mouth-closed  hyperventilation.  Mean  F102  with  mouth-open  resting  ventila- 
tion at  2  L/min  was  only  0.24  and  with  mouth-open  hyperventilation  only  0.23. 
CONCLUSION:  The  data  suggest  that  guidelines  for  the  use  of  the  nasal  cannula 
and  adjustment  of  fiowrates  may  need  to  be  re-examined.  Breathing  through  the 
nose  should  be  encouraged  for  maximum  F102  at  a  given  oxygen  fiowrate.  (Respir 
Care  1992;37:357-360.) 


Background 

An  understanding  of  oxygen  therapy  is  essential 
to  the  delivery  of  effective  respiratory  care.  The 
nasal  cannula  is  commonly  used  for  oxygen  deliv- 
ery, yet  the  major  respiratory  care  textbooks  differ 
in  the  information  that  they  provide  on  the  ther- 
apeutic ranges  and  limitations  of  the  device.'"* 
Because  of  the  widespread  use  of  nasal  cannulas  in 
both  hospital  and  home  care  settings  and  the  incon- 
sistencies found  in  respiratory  care  textbooks,  we 
undertook  a  study  of  the  effects  of  oral  versus 
nasal  breathing  at  two  levels  of  ventilation  on  oxy- 
gen concentrations  received  from  cannulas. 


Dr  Dunlevy  is  Assistant  Professor  and  Director  of  Clinical 
Education  for  the  Respiratory  Therapy  Division.  School  of 
Allied  Medical  Professions,  The  Ohio  State  University, 
Columbus.  Ohio.  Ms  Tyl  is  a  staff  therapist  at  University  Hos- 
pitals of  Cleveland,  Cleveland,  Ohio. 

A  version  of  this  paper  was  presented  by  Dr  Dunlevy  during 
the  Respiratory  Care  Open  Foru.m  at  the  1991  AARC 
Annual  Meeting  in  Atlanta,  Georgia. 

Reprints:  Crystal  Dunlevy  EdD  RRT.  Respiratory  Therapy 
Division.  School  of  Allied  Medical  Professions.  The  Ohio 
State  University.  1.583  Perry  St.  Columbus  OH  432I()-I2.U. 


Our  review  of  the  literature  revealed  limited 
research  on  the  use  of  the  nasal  cannula.*^^  Two  of 
those  studies  examined  the  effects  of  oral  versus 
nasal  breathing  on  oxygen  concentrations  received. 
Kory  et  aP  included  five  subjects  and  reported  no 
significant  variation  in  oxygen  concentrations 
received  by  mouth-open  and  mouth-closed  breath- 
ing. Subjects  were  instructed  to  breathe  "'nor- 
mally." but  no  respiratory  rates  or  tidal  volumes 
were  reported  with  the  data.  Conversely.  Poulton  et 
aP  reported  a  significant  difference  in  oxygen  con- 
centrations received  with  oral  versus  nasal  breath- 
ing. Their  study  reported  results  on  the  basis  of 
only  one  subject.  Redding  et  aP  investigated  oxy- 
gen concentrations  received  from  commonly  used 
delivery  systems,  including  the  nasal  cannula,  but 
did  not  compare  oral  and  nasal  breathing  or  normal 
ventilation  versus  hyperventilation. 

Materials  and  Methods 

Fifteen  healthy  subjects  between  the  ages  of  20 
and  25,  with  no  history  of  pulmonary  or  cardiac 
disease  and  no  history  of  smoking,  participated  in 
the  study.  The  naso-  and  hypopharynx  of  each  sub- 
ject was  anesthetized  with  10%  xylocaine.  Under 
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direct  vision,  a  6.5-Frencli  suction  catheter  was 
inserted  through  the  nose  into  the  hypopharynx  and 
secured.  Subjects  were  then  fitted  with  a  nasal  can- 
nula at  2  L/min.  Flowrates  were  verified  with  a 
tlowrater.*  Subjects  were  instructed  to  \ary  their 
breathing  pattern,  alternating  between  mouth-open 
resting-level  ventilation:  mouth-open  hyperven- 
tilation: mouth-closed  resting-level  ventilation:  and 
mouth-closed  hyperventilation.  The  order  of 
breathing  patterns  was  randomly  determined  by 
ha\  ing  each  participant  draw  from  a  container  con- 
taining slips  of  paper  describing  the  four  patterns. 
Subjects  breathed  through  a  mouthpiece  with  one 
one-way  valve  for  mouth-closed  breathing  (Fig. 
lA)  and  two  one-way  valves  for  mouth-open 
breathing  (Fig.  IB).  (During  mouth-closed  breath- 


Wrighfs  Respirometer 


One-Way  Valve 


Mouthpiece 


B 


One-Way  Valves 

/  \ 


I 


Wright's  Respirometer 


Mouthpiece 


Fig.  1A.  Apparatus  used  for  breathing  with  the  mouth 
closed.  Fig.  IB.  Apparatus  used  for  breathing  with  the 
mouth  open. 

ing,  the  subject  inhaled  through  the  nose  and 
exhaled  through  the  mouthpiece,  whereas  during 
mouth-open  breathing  the  subject  inhaled  and 
exhaled  through  the  mouthpiece.)  Respiratory  rate 
was  monitored  and  controlled  by  having  subjects 
breathe  with  a  metronome  at  a  rate  of  either  14  or 


24  breaths  per  minute.  Subjects  maintained  their 
normal  tidal  volume  (400-700  niL  [0.04-0.07  L]) 
throughout  the  study  (\erified  with  a  respirometer. 
Figs.  1).  End-tidal  carbon  dioxide  partial  pressures 
(PetCO:)  measured  via  a  calibrated  end-tidal  CO; 
monitor  were  used  to  verify  the  presence  of  normal 
ventilation  and  hyperventilation.  Nonnal  Peico:  val- 
ues were  defined  as  35-45  torr  [4.67-599  kPa]: 
hyper\entilation  was  indicated  by  Petco:  values  <  34 
torr  [4.53  kPa]. 

After  subjects  had  maintained  a  pattern  for  5 
minutes.  hypophar>ngeal  gas  samples  were  aspi- 
rated using  a  glass  syringe  with  a  3-way  stopcock. 
Gas  samples  were  analyzed  for  Po;  by  a  calibrated 
blood  gas  analyzer.**  Fio:  values  were  calculated  as 
follows: 

Fio:  =  Po:  of  gas  sample 

Pb-47  ' 

where  Pr  is  the  measured  barometric  pressure. 

Means  and  standard  deviations  were  calculated 
for  each  set  of  Fio;  and  PetCO:  values.  Two-tailed, 
paired  t  tests  were  applied,  with  p<0.01  con- 
sidered statistically  significant.'' 

Results 

The  mean  Fio;  values  at  each  breathing  pattern 
(with  standard  de\iations)  are  listed  in  Table  I. 
Results  of  statistical  analysis  comparing  Fio;  val- 
ues obtained  during  the  \arious  breathing  patterns 
are  shown  in  Table  2.  All  comparisons  yielded  sta- 
tistically significant  differences  except  mouth-open 
resting-level  vs  mouth-open  hyperventilation. 
Table  3  contains  results  of  comparison  of  Peico: 
for  each  breathing  pattern. 

Table  1.   Delivered  Oxygen  Concentrations  at  Various  Breath- 
ing Patterns  in  15  Nonnal  .Subjects 


Fio: 


Breathin"  Pallern 


Moulh-opcii  rcsiiiiy-lcxel  \entilation 
Moulh-open  hypers entilation 
Mouth-closed  resting-level  veniihiiinii 
Mouth-closed  hyperventilation 


Mean 

SD 

0.24 

0.0.^ 

0.23 

0.0.^ 

0..31 

0.06 

0.27 

0.03 

'Suppliers  arc  idcntit'ietl  m  the  Product  Sources  section  ut  the 
end  of  the  text. 


Initially,    three   sets   of  data   were   invalidated 
because  of  extremely   hich   Pc^^   values   obtained 
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Table  2.  Comparison  of  Delivered  Oxygen  Concentrations 
with  Mouth-Open  and  Mouth-Closed  Breathing  Pat- 
terns at  2  Le\els  of  Ventilation  in  15  Normal  Sub- 
jects 

Breathing  Pattern  t  p 

Mouth-open  vs  mouth-closed 

resting-level  ventilation  6.24  0.00001 

Miiuth-opeii  vs  mouth-closed 

hyperventilation  5.28  0.0001 

Mouth-closed  resting-level 

ventilation  vs  hyperventilation  3.96  0.0001 

Mouth-open  resting-level 

ventilation  vs  hyperventilation  1.47  0.16 


from  the  gas  samples.  The  problem  was  believed  to 
be  caused  by  partial  obstruction  of  the  hypophar- 
yngeal  catheter  and/or  the  nares  with  the  xylocaine 
jelly  that  was  used  to  anesthetize  the  nares.  As  a 
consequence,  we  discontinued  use  of  the  xylocaine 
jelly  and  anesthetized  the  nares  with  xylocaine 
spray,  thereby  eliminating  the  problem. 

Discussion 

Cannulas  are  low-flow  devices  and  the  factors 
(primarily  inspiratory  flowrate)  that  affect  oxygen 
concentration  received  from  such  devices  are  well 
known.  However,  authors  have  suggested  that 
inouth  vs  nose  breathing  (at  least  at  resting  levels) 
has  little  effect  on  concentration  received  from 
nasal  cannulas,  perhaps  in  part  because  of  the  res- 
ervoir provided  by  the  upper  airway.'*  Our  results 
suggest  that  oxygen  concentration  received  during 
mouth  breathing  is  significantly  lower  than  oxygen 
concentration  received  during  nose  breathing  both 

Table  }.  Comparison  between  PeiCO:  Values  Obtained  with 
Mouth-Open  Resting-Level-ventilation  and  Hyper- 
ventilation and  Mouth-Closed  Resting-Level  Ven- 
tilation and  Hyperventilation  in  15  Normal  Subjects 

Breathina  Pattern  t  p 


Mouth-open  resting-level 
ventilation  \  s  hyper\entilation 

Mouth-closed  resting-level 
ventilation  vs  hyperventilation 


5.17  0.0001 


4.98  0.0002 


during  resting-level-  and  hyperventilation  and  that 
hyperventilation  significantly  lowers  oxygen  con- 
centration received  during  mouth-closed  resting- 
level  ventilation  compared  to  oxygen  concentration 
received  during  mouth-closed  hyperventilation. 

A  liinitation  of  our  study  is  that  it  was  conducted 
on  "normar  subjects;  therefore,  the  conclusions 
drawn  may  have  limited  application  to  other  pop- 
ulations, such  as  those  with  cardiac  or  pulmonary 
disease.  The  data  suggest  that  guidelines  for  the  use 
of  the  nasal  cannula  may  need  to  be  re-examined. 

Results  of  this  study  suggest  that  while  breathing 
through  the  mouth,  subjects  received  little  more 
than  room  air  Fio:  (0.24  and  0.23  during  resting- 
level-  and  hyperventilation,  respectively).  How- 
ever, the  F102  increased  significantly  when  subjects 
breathed  through  the  nose,  and  the  increase  of  4- 
8%  was  clinically  important.  This  may  explain  why 
COPD  patients  often  place  their  cannula  in  their 
mouth  during  periods  of  exercise  or  dyspnea.  It 
may  be  beneficial  to  instruct  patients  who  are 
receiving  oxygen  via  nasal  cannula  to  make  an 
effort  to  breathe  through  the  nose.  If  patients  can- 
not breathe  primarily  through  the  nose,  it  may  be 
necessary  to  consider  alternate  methods  of  oxygen 
delivery  in  order  to  increase  both  the  therapeutic 
efficacy  and  cost-effectiveness  of  the  therapy. 

Further  study  should  be  undertaken  to  inves- 
tigate the  therapeutic  ranges  of  other  oxygen  deliv- 
ery devices  at  various  flowrates.  Because  the 
results  of  this  study  are  supported  by  Poulton  et  al,'' 
and  refuted  by  Kory  et  al,''  further  investigation  is 
also  indicated  with  regard  to  the  nasal  cannula's 
therapeutic  guidelines. 
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The  Bronchodilator  Properties  of  Magnesium  Sulfate 


Hugh  S  Mathewson  MD 


On  the  Epsiim  Common,  in  1618. 
an  English  farmer  t'ound  a  water 
hole,  but  his  cattle  would  not  drink 
the  water.  When  a  sample  of  the 
water  was  evaporated  to  dryness,  it 
was  found  that  the  water  contained  a 
high  concentration  of  "Epsom  salts." 
later  to  be  identified  as  magnesium 
sulfate.  Its  use  as  a  medicinal  water 
w  as  suggested  by  Lord  Dudley  North 
in  1645.  and  its  value  as  a  purgative 
soon  became  well  known.'  Late  in 
the  19th  century,  solutions  of  mag- 
nesium sulfate  were  given  intra- 
venously, and  the  toxic  syndrome  of 
hypermagnesemia  was  described, 
which  included  profound  muscular 
relaxation,  sedation,  and  depression 
of  cardiac  conduction.'  Parenteral 
injections  of  the  drug  began  to  be 
used  to  counteract  seizure  states 
associated  with  tetanus,  nephritis, 
and  eclampsia.  Later,  obstetricians 
found  magnesium  sulfate  to  be  use- 
ful in  controlling  uterine  hypertonus. 

In  1937,  French  investigators  show- 
ed that  magnesium  salts  protect  ani- 
mals against  anaphylactic  shock.'"* 
From  this  observation  Haury^  pos- 
tulated in  1940  that  asthmatic 
patients  might  be  hypomagnesemic 
and  that  administration  of  mag- 
nesium would  be  helpful  in  allevi- 
ating bronchospasm.  He  found  that 
about  half  of  a  series  of  asthmatic 
patients  had  subnormal  serum  mag- 
nesium levels,  but  the  deficiencies 
were  usually  mild.  He  reponed  two 
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thesiology and  Medical  Director  of  Res- 
piratory Therapy.  University  of  Kansas 
Medical  Center.  Kansas  City.  Kansas. 


cases  of  successful  treatment  of 
severe  asthma  with  combined  intra- 
venous and  intramuscular  magnesium 
sulfate.  A  similar  experience  had 
been  recorded  in  Argentina  in  1936." 
From  these  early  studies,  the 
depressant  effects  of  magnesium  ion 
on  the  contractility  of  all  types  of 
muscle  were  re\ealed.  Further,  it  was 
noted  that  calcium  ion  restores  the 
tone  of  magnesium-depressed  mus- 
cle. Eventually,  the  central  function 
of  calcium  ion  in  all  contractile  pro- 
cesses was  recognized,  and  the  mutu- 
ally antagonistic  actions  of  calcium 
and  magnesium  became  apparent.^  It 
is  now  recommended  that  whenever 
magnesium  sulfate  is  given  parenter- 
ally.  a  solution  of  a  calcium  salt  be 
immediately  available  as  an  antidote.* 
The  development  of  calcium  channel- 
blocking  drugs  for  treatment  of  car- 
diovascular conditions  focused  atten- 
tion on  the  essential  role  of  calcium 
ion  in  regulating  contractility  of  the 
vasculature.  Calcium-channel  block- 
ers were  also  shown  to  inhibit  the 
contractility  of  bronchial  smooth 
muscle  and  to  exert  a  protective  ef- 
fect against  histaniine-induced  broncho- 
constriction  in  asthmatic  subjects."  " 
No  drugs  belonging  to  this  class  have 
been  advanced  for  clinical  use  as 
bronchodilators,  principally  because 
of  their  vasodepressor  effects.  How- 
ever, the  finding  has  triggered  a 
renewed  interest  in  the  use  of  mag- 
nesium salts  as  calcium  ion  antag- 
onists in  bronchial  smooth  muscle. '- 

Okayama  and  colleagues"  studied 
the  bronchodilator  effect  of  mag- 
nesium sulfate  infusions  in  10  asth- 
matic patients  with  mild  attacks.  Sig- 


nificant increases  in  forced  vital 
capacity  (FVC)  and  forced  expira- 
tory volume  (FEV)  and  decreases  in 
respiratory  resistance  (Raw)  were 
recorded,  but  these  actions  were  tran- 
sitory. They  concluded  that  the  rapid 
bronchodilatation  produced  could  be 
useful  in  the  emergency  treatment  of 
severe  asthma.  Two  subsequent  stud- 
ies have  supported  this  opinion.'^" 
Both  focused  upon  patients  treated 
for  acute  episodes  in  the  emergency 
department. 

The  first  of  these  studies'*  iden- 
tified "poor  responders"  to  conven- 
tional nebulized  beta-agonist  ther- 
apy. Of  the  38  adult  patients  so 
identified,  19  received  1.2  g  of  mag- 
nesium sulfate  by  infusion,  the  other 
19  were  given  placebo.  The  increases 
in  peak  expiratory  flow  were  only 
moderately  higher  in  the  treated 
group,  but  of  the  19  treated  patients 
only  4  were  admitted  to  the  hospital, 
compared  to  12  in  the  placebo  group. 
The  second  report'^  involved  12 
patients  with  severe  asthma,  of 
whom  10  benefited  from  intravenous 
magnesium  sulfate  in  total  doses  of  3 
g.  However,  subsequent  albuterol 
inhalations  were  given  to  these 
patients,  which  resulted  in  sig- 
nificantly greater  improvement.  The 
doses  of  magnesium  in  both  studies 
were  considerably  below  the  toxic 
threshold,  and  no  systemic  side 
actions  beyond  transient  flushing  or 
mild  sedation  were  noted. 

The  Okayama  group  recently 
reported  two  cases  of  status  asthmat- 
icus  requiring  intubation  and 
mechanical  ventilation,  which  were 
successfully  treated  with  magnesium 
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sulfate  infusions  of  0.5  mmol/min.'* 
Spirometric  indices  were  improved 
and  "piping"  rales  were  diminished. 
The  investigators  suggested  that  the 
immediate,  though  evanescent,  effect 
of  magnesium  ion  could  he  of  great 
benefit  pending  the  definitive  action 
of  parenteral  corticosteroids. 

The  foregoing  clinical  reports 
indicate  that  intravenous  magnesium 
sulfate  is  a  rapidly  effective  broii- 
chodilator.  It  does  not  affect  central 
respiratory  drive,  and  the  only  poten- 
tial hazard  of  ventilatory  depression 
is  from  neuromuscular  blockade. 
This  can  be  anticipated  by  periodic 
checks  of  deep  tendon  reflexes.  Mag- 
nesium also  inhibits  catecholamine- 
uiduced  arrhythmias,  a  property  that 
could  increase  the  safety  of  beta- 
agonists  in  patients  with  irritable 
hearts.''  Dosage  criteria  are  still 
indefinite;  although  magnesium  is 
efficiently  handled  by  the  normal 
kidney,  it  could  be  hazardous  in 
patients  with  renal  insufficiency.  The 
recent  interest  in  magnesium  therapy 
is  promising,  but  the  indications  and 
dosage  regimens  have  yet  to  be 
established. 
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Everything  You  Want  to  Know 
About  Ventilation 


Monitoring  Respiratory  Mechanics 
During  Mechanical  Ventilation 

By  Robert  L  Chotbuin,  RRT.  Explains  how  physical  ond 
mortiemahcol  models  ate  developed  ond  applied,  how  such  models 
me  incorpmoled  into  ventilotor  design  to  provide  estimates  of 
mechonics,  and  some  of  the  problems  that  can  develop  because  of 
the  limitations  of  the  models.  He  discusses  the  mechanics-monitoring 
copobilihes  of  the  Beor  5,  Puriton-Bennett  7200,  Hamilton  Veolor, 
ond  the  Siemens  940  'odd-on.' 
Item  VT30  —  S40  (AARC  Member  S35) 


Pressure  Support  Ventilation 

By  Neil  Moclntyre,  MO.  This  video  presentation  defines  and 
descnbes  the  physiological  considerotions  ottributed  to  pressure 
support  ventilation  (PSV)  ond  the  clinical  situations  when  PSV  moy 
be  useful.  Includes  comparrsons  when  low  pressure  levels  and  high 
pressure  levels  of  PSV  ore  offered.  Discussion  includes  using  PSV  to 
help  overcome  resistance  for  intuboled  patients  ond  os  on 
ougmenled  venhlototy  mode  of  weoning.  Also  included  are  results  of 
pohent  weaning  triols  with  ond  without  PSV 
Item  Vn7  —  $40  (AARC  Member  $35) 


Pressure  Support  Update 

By  Neil  Moclntyte,  YD.  Briefly  reviews  whot  pressure  support 
ventilotion  (PSV)  is  ond  how  it  is  now  used.  Explains  waveforms  for 
oirway  pressure,  flow,  and  volume,  illustrates  the  measurement  of 
inspirotory  muscle  loods  by  ptessure-hme  index  ond  muscle  V02, 
ond  demonstrotes  how  muscle  efficiency  changes  os  the  choracter  of 
work  changes.  Includes  examples  of  clinicol  applications  of  low-  ond 
higHevel  PSV  for  eliminotion  of  the  imposed  work  of  breothing  ond 
OS  0  weaning  tool. 
Item  VT28  —  $40  (AARC  Member  $35) 

Managing  the  Work  or  Breathing 


Classification  of  Mechanical 
Ventilators  I 

Outlines  of  the  bosic  concepts  of  ventilotor  clossificotion  and  a 
mothemoticol  model  of  the  respirotory  system  that  provides  the 
bosis  for  dossifying  ventilator  control  systems.  Also  teoches  the 
specific  criteria  for  determining  whether  a  venhlolor  primorily 
controls  pressure,  volume,  or  flow. 
ItemCSlS— $10 


Ventilation  Perfusion  Relationships 
in  Health  and  Disease 

Covers  the  mild  to  severe  degrees  of  hypoxia  thot  ore  commonly 
encountered  in  pohents  with  pulmonory  disease.  The  focus  is  on 
venhlohon/perfusion  obnormalihes,  which  account  for  the  mojor 
share  of  the  severe  hyupoxia  observed  in  COPD,  with  olveloor 
hypoventilation  represenhng  on  an  oddihonal  contribuhng  factor. 
ltemCS21  —$10 


Resistance  to  Ventilation:  A  Second 
Look  at  Pulmonary  Compliance  and 
Resistance 

Assists  the  leomer  in  understonding  the  pulmonory  chnrocterishcs  of 

complionce  ond  resistance,  how  ttrese  chorocterishcs  can  chonge, 

ond  how  they  con  influence  the  peiformonce  of  mechanical 

venhlolors. 

Item  CS6  —  $7 


During  Mechanical  Ventilation 

By  John  Morini,  MD.  Loom  about  the  work  of  breothing  ond  woys  in 
which  it  con  be  minimized  in  the  clinicol  settings  on  patients 
receiving  mechanicol  venhlohon.  The  focus  of  this  presentotion  is  on 
diminishing  the  breathing  work  load  through  quaflrtymg-the  effort 
dunng  mechonicol  ventilotion  via  direct  meosures  such  asoo^gen 
consumption,  electromyography,  ptessure-hme  \ni^,wi  external 
work  of  breathing  and  indirect  meosures  such  os  Sreothing  pottems 
ond  dyspneo. 
Item  VT27  —  $40  (AARC  Member  $35) 


Theory  and  Application  of  Neonatal 
Ventilation 

By  Robert  Chotbutn,  RRT.  Knob-fuming  in  the  neonotol  intensive  core 
unit  should  be  a  profound  octivity  becouse  it  often  hos  profound 
consequences.  Adiustment  of  o  single  control  on  o  ventilotor 
generally  hos  mulhple  effects,  ond  thorough  considerohon  of  how 
controls  ore  interrelated  is  essenhal  for  ophmum  core.  Presents  o 
welkrgonized  and  systemic  oppiooch  for  monoging  mechonicol 
ventilohon. 
Item  VT25  —  $40  (AARC  Member  $35) 


Modes  of  Conventional  Ventilation 

By  Robert  M.  Kocmorek,  PhD,  RRT.  An  historicol  review  of 
mechonicol  ventilohon  is  presented,  including  the  rofionole  for 
movement  from  one  generation  of  venhlotors  to  onother.  Ventilator 
modes  discussed  include  control,  ossist/contiol  (A/C),  intermittent 
mondototy  venhlohon  (IMV),  synchronized  intermittent  mandatory 
venhlotion  (SIMV),  mondotory  minute  ventilohon  (MMV),  ond 
pressure  support  ventilohon  (PSV).  Descriphon  includes  typicol 
pressure  woveforms  of  eoch  mode. 
Item  VT19  —  $40  (AARC  Member  $35) 


fj$^!|cu»sification  of  Mechanical 
Ventilators  II  ~ —  — 

leani  detailed  information  obout  the  control  of  venhlotion  in  terms 
of  switching  from  inspirohon  to  expirahon.  You  will  olso  be 
introduced  to  the  common  drive  mechonisms  used  in  vorious 
mechonicol  devices 
Item  C$19  — $10 


FIHt 


classification  of  Mechanical 
Ventilators  III 

Explores  the  output  woveforms  that  venhlotors  produce  ond  their 
clinicol  implicotions.  Instruchon  is  olso  given  on  the  vorious  modes  of 
venhlohon  in  terms  of  the  specihc  combinohons  of  control 
characterishcs  that  moke  them  unique  olong  with  venhlotor 
performonce  teshng  ond  the  prochcol  opplicohon  of  venhlotor 
clossificohon  in  everyday  communicohon. 
ltemCS20  — $10 


Measurement  of  Static  Compliances 
and  Dynamic  Characteristics  Curves 
During  Mechanical  Ventilation 

Upon  completion  of  this  pockoge  you  will  be  able  to  compute  ond 
record  stotK  complionce  curves  ond  dynamic  charactenshc(s).  You 
will  olso  be  oble  to  describe  the  procedure  of  obtaining  pressure- 
volume  measuiements  ond  be  oble  to  interpret  the  complionce 
chorocterishcs  meosurements. 
Item  PE9  —  $7 


Respiratory  Management  of 
Neuromuscular  Crisis 

This  lISP  will  be  helpful  to  you  in  the  respiratory  manogement  of 

these  pohents  with  venhlotory  failure  caused  by  o  neuramusculor 

disorder.  It  will  provide  you  with  o  bosic  understonding  of  how 

neuramusculor  condihons  leod  to  venhlotory  insufficiency  ond  whot 

speciol  considerahons  must  be  token  when  working  Ifiese  types  of 

pohents 

Item  CP7  —  $7 
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Identification  of  CO2  immediately  follow- 
ing intubation  is  fast  and  simple  with  the 
MiniCAP"  III  CO2  detector. 


Establish  airways 
with  confidence, 
not  color  change. 


Using  sophisticated  infrared  technoloay 
connected  directly  to  the  endotracheal 
tube,  the  MiniCAP  III  detects  the  presence 
and  absence  of  CO?  during  the  respiration 
cycle.  A  loss  of  respiration  alarm  is  pro- 
vided, adjustable  from  5-60  seconds. 

Unlike  disposable  chemical-type  detec- 
tors, the  MiniCAP  III  uses  bright  LEDs  and 
an  audible  tone  to  indicate  a  complete 
respiratory  cycle  under  any  ambient  light 
condition.  The  MiniCAP  III  also  provides 
visual  and  audible  alarms  for  loss  of  respi- 
ration, which  chemical-type  detectors 
can't  provide. 

Rugged  and  reliable,  the  battery-powered 
MiniCAP  III  CO2  detector  belongs  with 
every  intubation  kit  on  crash  carts  or 
in  ambulances.  Don't  settle  for  any- 
thing less. 

For  further  details  on  the  CO?  detector  you 
can  use  with  confidence,  call  1-800-672- 
4578,  Ext.  8826. 
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3706  Crondall  Lane 

Owings  Mills,  MD  21117 

301  356-2400 

Fax:  301  581-0346 


Circle  118  on  raader  service  card 


Chiirles  G  Durbin  Jr  MD  and 
Douglas  B  Eden  BS  RRT.  Seclion  Editors 


Test  Your 
Radiologic  Skill 


Abnormal  Radiograph  in  a  Patient  with  a  Histoiy  of 
Lung  Cancer,  Radiodierap) ,  and  Working  in  a  Qiiariy 

Digpal  (".hauhan  ML)  ancljolm  Brandsbiug  PhD 


A  67-year-old  man  was  admitted  to  the  hospital 
with  the  chief  complaints  of  a  12-to- 14-pound 
weight  loss,  malaise,  chronic  cough  with  expectora- 
tion of  grayish  sputum,  and  exertional  dyspnea.  He 
had  not  experienced  fever,  chills,  or  constitutional 
symptoms  and  had  no  history  of  pleuritic  chest 
pain,  hemoptysis,  or  wheezy  dyspnea. 

In  1972,  percutaneous  needle  aspiration  of  a 
mass  in  the  superior  sulcus  of  the  apex  of  the  left 
lung  had  revealed  an  undifferentiated  lung  cancer. 
He  received  5.000  rads  of  radiotherapy,  and  sub- 
sequent chest  radiographs  show  ed  complete  resolu- 
tion of  the  mass.  The  patient's  response  to  tuber- 
culosis testing  (PPD.  purified  protein  derivative) 
had  been  negative  in  the  past,  with  no  data  avail- 
able on  Candida  control.  He  had  no  history  of  bron- 
chial asthma.  The  patient,  who  had  lived  in  Kansas 
and  Missouri  all  of  his  life,  had  been  employed 
crushing  rock  in  a  quarry  for  10  years  and  also  had 
worked  with  heavy  machinery  and  welding.  He  had 
a  70-pack-year  smoking  history. 

Physical  examination  revealed  a  well-developed 
man  in  no  distress.  He  weighed  154  lb.  was  6  ft  1 
in  tall  (ideal  body  weight  186  lb),  was  afebrile,  and 
ga\e  no  e\ idence  of  adenopathy  or  clubbing.  Per- 
cussion and  auscultation  of  the  chest  revealed  dull- 
ness in  both  upper  lung  fields  and  a  few  crackles  in 
the  left  anterior  chest.  No  wheezes  or  rubs  were 
detected. 

Laboratory  analysis  revealed  normal  \alues  for 
hematocrit,  white  blood  count,  serum  creatinine, 
and  liver  function  tests.  The  serum  IgE  level  was 
nonnal.  PaO:  was  74  torr  on  room  air.  Spirometry 
showed  a  forced  expiratory  volume  in  the  first  sec- 
ond (FEV|)  of  2.99  L  and  forced  vital  capacity 


(FVC)  of  4.40  L.  with  FEV/FVC%  of  68.  FEV,  did 
not  increase  with  bronchodilator  administration. 
The  chest  radiograph  taken  on  admission  is  shown 
in  Fisure  1. 


^ 


Dr  Chauhan  is  Chief  of  Pulmonan  Medicine  and  Dr  Brands- 
burg  is  Microbiologist.  Dwight  D  Eisenhower  Veterans 
Administration  Hospital.  Leavenworth.  Kansas. 


Fig.  1 .  Posteroanterior  chest  film  of  patient  with  history  of 
lung  cancer,  radiotherapy,  and  occupational  exposure  to 
rock  dust. 

Questions 

Radiographic  Findings:  What  abnormalities  are 
seen  in  Figure  1 '.' 

Diagnoses:  What  are  the  possible  diagnoses? 
Further  Tests:  What  further  tests  are  indicated? 
Diagnosis  and  Therapy:  What  is  the  diagnosis  and 
v\  hat  therapy  is  indicated? 

Answers  and  Discussion  on  Next  Page 
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Answers  and  Discussion 

Radiographic  Findings:  Bilateral  upper-lobe  infil- 
trates are  e\ident.  with  some  cystic  changes  in  the 
right-upper  lobe. 

Possible  Diagnoses:  With  this  man's  history,  the 
possible  diagnoses  include  opportunistic  indolent 
infections,  inorganic  dust  fibrosis  or  pneumoconio- 
sis (eg.  silicosis,  silicosiderosis),  radiation  fibrosis, 
and  allergic  bronchopulmonary  aspergillosis.  Pos- 
sible indolent  infections  include  pulmonary  myco- 
bacterial and  fungal  infections,  particularly  chronic 
pulmonary  histoplasmosis  and  chronic  necrotizing 
aspergillosis.  Other  possible  diagnoses  include 
chemotherapy-induced  pulmonary  fibrosis,  upper- 
lobe  fibrosis  due  to  ankylosing  spondylitis,  atypical 
sarcoidosis,  and  organic  dust  (hypersensitivity) 
pneumonitis.  Both  silicosis  and  M  tuberculosis 
infection  are  common  in  hosts  with  occupational 
exposure  to  quarry  activities  (silico-tuberculosis). 

Further  Tests:  Bronchoscopy  with  upper-lobe 
biopsies  and  bronchial  washings  and  brushings  for 
inspection  and  cultures  for  acid-fast  bacilli  and 
fungi,  and  serologic  tests  are  indicated. 

Diagnosis  and  Therapy:  Left-upper-lobe  biopsies 
were  negative  for  cancer  cells  and  silicotic  nodules. 
Bronchial  washings  and  brushings  and  tissue  cul- 
tures from  the  left  upper  lobe  grew  Histoplasma 
capsuhitum.  The  patient  was  initially  treated  with 
400  mg  ketocona/ole;  however,  following  relapse 
on  ketoconazole  he  was  treated  with  intravenous 
Amphotericin  B.  Figure  2  is  a  chest  film  made 
shortly  before  discharge. 

Di.scussion 

Although  infection  with  //  cdpsulciiKiii  may  be 
virtually  universal  in  endemic  areas,  most  cases  are 
asymptomatic  and  of  no  clinical  consequence.' 
Chronic  pulmonary  histoplasmosis  was  first  diag- 
nosed in  living  patients  in  1948  among  sanitarium 
patients  in  whom  it  had  been  mistaken  for  pul- 
monary tuberculosis,  which  it  clo.sely  mimics.' 

Epidemiology 

H  capsulaluin.  ihc  causal  agent.  o\'  iiistoplasmo- 
sis  is  a  dimorphic  fungus  with  its  mycelial  phase  in 


I 

Fig.  2.  Posteroanterior  chest  film  of  patient  In  Figure  1 
after  treatment  with  ketoconazole  and  Intravenous 
Amphotericin  B. 


the  enviroment  and  its  yeast  phase  at  body  tem- 
perature in  tissues.'-  The  fungus  is  ubiquitous  in 
soil  and  has  been  found  in  more  than  ?()  countries 
in  temperate  climates  worldwide.  It  is  nu)re  com- 
mon in  rural  areas,  although  large  urban  outbreaks 
of  histoplasmosis  ha\e  been  reported.'  The  fungus 
is  found  in  bird  and  bat  droppings  and  in  high  con- 
centrations in  chicken  coops  and  .starling  roosts. 
Birds  may  carry  the  fungus  in  their  feathers  w  ithout 
it  affecting  them.  It  is  endemic  in  the  eastern  pan  of 
the  central  United  States  including  Missouri,  Indi- 
ana, Kentucky,  Mississippi,  Tennessee.  Illinois,  and 
the  Ohio  River  Valley.'  -  Most  cases  are  sporadic 
from  casual  exposure  to  environmental  spores.- 

Pathogenesis  of  Infection 

Chronic  histoplasmosis  occurs  as  the  direct  result 
of  primary  infection  in  an  abnormal  lung  and  is  not 
the  result  of  endogenous  reactivation.  The  fungus 
grows  as  a  fluffy  w  hite  mycelium  that  bears  micro- 
conidia  and  tubcrculate  microconidia.  and  infection 
occurs  by  inhalation  of  microconidia.  or  spores.'- 
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Pathology 

Histoplasmosis  usually  affects  apicoposterior 
segments  of  upper  lobes.  The  early  lesion  is  an 
intense  interstitial  pneumonitis  resulting  from  dis- 
persion of  antigen.-  The  pneumonitis  is  usually  seg- 
mental but  may  be  sub-  or  multisegmental.  Focal 
areas  of  infarct-like  necrosis  develop  in  the  pneu- 
monic process,  with  single  or  multiple  cavitations. 
The  cavitary  lesions  of  upper  lung  fields  are  usu- 
ally bilateral.  Cavities  may  be  thin-walled  (<  2 
mm)  or  thick-walled  (>  2  mm).  Thin-walled  cav- 
ities may  represent  bullae,  and  persistent  infection 
is  unusual  in  them.  Roughly  80%  of  thick-walled 
cavities  may  be  persistently  infected  and  may 
progress  to  "marching"  cavities,  with  progressive 
destruction  of  contiguous  lung  tissue.-  Bron- 
chogenic dispersion  or  aspiration  of  antigenic  mate- 
rial to  dependent  areas  can  give  rise  to  basal  pul- 
monary fibrosis  preceded  by  intense  'spillover" 
interstitial  pneumonia. 

Risk  Factors 

Chronic  pulmonary  histoplasmosis  occurs  most 
commonly  in  patients  with  centrilobular  or  bullous 
emphysema  but  may  also  be  associated  with  an 
underlying  immunosuppressive  disorder.'  Spirom- 
etry may  show  mild-to-severe  obstruction  to  air- 
flow.- Age,  male  gender,  and  white  race  are  other 
risk  factors.  The  classic  patient  is  a  white  man  of 
middle-age  or  older  with  a  positive  smoking  his- 
tory. 

Clinical  Features 

Chronic  cough  (with  or  wiilu)ul  sputum  pro- 
duction) is  common.'  -  Hemoptysis  is  rare.  Other 
symptoms  include  malaise,  easy  fatigability, 
weight  loss,  aching  chest  pains,  low-grade  fever, 
night  sweats,  and  dvspnea.  Laboratory  analysis 
may  reveal  anemia,  lymphopenia,  elevated  alkaline 
phosphatase,  and  increased  T-helper-to-T-suppres- 
sor  lymphocyte  ratio.' 

Kadioiogy 

Chest  radiographs  slu)\\  reticular  or  segmental 
infiltrates  with   multiple  cavitations   in   liie   apic- 


oposterior segments  of  one  or  both  upper  lobes. - 
Basal  interstitial  pneumonia  or  fibrosis  may  be 
seen. 

Diagnosis 

Diagnosis  is  made  by  cultures,  special  stains, 
and  serology .■^  Serology  includes  complement  fixa- 
tion test  (CF).  immunodiffusion  (ID),  and  new 
radio-immunoassay  (RIA).'^^  CF  is  a  good  .screen- 
ing test  and  has  a  sensitivity  of  about  90%.  New 
RIA  detects  both  IgG  and  IgM  against  a  his- 
toplasmin  extract  and  has  a  sensitivity  of  about 
95%.''  ID  is  more  specific  and  less  sensitive  than 
CF.^  A  positive  M  band  by  ID  is  fairly  specific  and 
indicates  active  disease.  Positive  ID  for  both  M  and 
H  bands  in  the  same  serum  is  highly  specific  for 
current  infection.  A  single  CF  titer  of  1 :64  or  above 
is  fairly  diagnostic  as  is  a  four-fold  rise  in  titer  of 
current  histoplasmosis.  A  CF  titer  between  1:8  and 
1 :32  suggests  histoplasmosis.^ 

Firm  diagnosis  depends  on  demonstration  of  the 
fungus  in  sputum,  bronchial  washings,  or  tissue 


cultures 


althoush  cultures  mav  be  negative  in 


patients  with  asymptomatic  (so-called  self-limiting) 
histoplasmosis."'  Culture  recovery  from  sputum  is 
difficult  and  more  than  six  sputum  cultures  may  be 
required.  Morphologically  compatible  organisms 
on  Wright  stain  of  sputum  or  silver  methenamine 
tissue  stain  are  usually  acceptable  microbiologic 
evidence  of  histoplasmosis. - 

Chronic  pulmonary  histoplasmosis  is  easier  to 
diagnose  by  serology  and  sputum  culture  than  are 
acute  and  disseminated  histoplasmosis.  Therap>  of 
chronic  pulmonary  histoplasmosis  depends  on  the 
severity  of  illness.  Ketoconazole  is  effective  for 
mild-to-moderate  illness  and  shiiuld  be  the  initial 
therapy  for  all  patients  with  nonmeningeal  disease 
who  are  not  criticalh  ill.  ^  In  our  experience. 
Amphotericin  B  should  be  reserved  for  severe  life- 
threatening  illness  and  relapse  cases. 
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Treatments  for  Asthma  and  Consumption  in  1903 


ASTHMA:  Symptoms— A  painful  difficulty  of 
breathing,  recurring  at  intervals,  with  a  sense 
of  tightness  across  the  breast;  a  wheezing 
cough,  hard  at  first,  but  towards  the  end  of 
each  paro.xysm  more  free,  and  followed  by  the 
discharge  of  a  little  mucus.  The  attacks  of 
asthma  are  generally  in  the  nighttime,  though 
they  sometimes  come  on  in  the  course  of  the 
day;  and  at  whatever  time  they  come  on  it  is 
for  the  most  part  suddenly,  with  a  sense  of 
tightness  across  the  breast,  impeding  respira- 
tion. The  person,  if  in  bed,  is  obliged  immedi- 
ately to  get  up,  and  he  requires  the  free  admis- 
sion of  air.  The  difficulty  of  breathing 
increases,  and  is  performed  slowly,  and  with  a 
wheezing  noise.  These  symptoms  sometimes 
continue  for  hours  together;  and  a  remission 
takes  place  by  degrees;  the  breathing  becomes 
less  laborious,  and  the  patient  speaks  and 
coughs  more  easily;  and  if  there  is  something 
expectorated,  the  remission  is  greater  and 
sleep  comes  on.  In  the  morning,  and  through 
the  day,  though  the  breathing  is  better  than 
during  the  fit,  it  is  not  yet  free  from  difficulty;  a 
degree  of  tightness  is  still  felt,  and  a  very  slight 
motion  of  the  body  is  apt  to  bring  back  the 
paroxysm.  In  the  evening,  the  breathing  is 
worse,  and  about  the  same  hour  as  on  the  for- 
mer night,  generally  between  midnight  and  two 
o'clock,  the  same  train  of  symptoms  is 
renewed.  After  the  fits  have  recurred  for  sev- 
eral  nights  in  this  manner,   they  suffer  more 


Tills  material  is  from  ""Dr.  Chase"s  Third.  Last,  and  Complete 
Receipt  Book  and  Household  Physician."  by  Dr  Albin  Wood 
Chase,  which  was  published  in  1903  by  Crescent  Publishing 
Co.  Minneapolis.  Minnesota.  In  a  section  entitled  "In  Mem- 
oiium."  at  the  beginning  of  the  book,  the  publisher  writes 
about  Dr  Chase  that  "His  desire  for  knowledge  was  so  strong, 
coupled  with  an  ambition  equally  peculiar  to  his  naturally 
energetic  disposition,  that  he  far  outstripped  his  more  dilatory 
companions  of  all  institutes  of  learning." 

These  excerpts  from  Dr  Chase's  book  were  made  available  to 
Respiratory  Care  by  Crystal  L  Dunlevy  EdD  RRT,  Assistant 
Professor  and  Director  of  Clinical  Education.  Respiratory 
Therapy  Division.  School  of  Allied  Medical  Professions.  The 
Ohio  State  University.  Columbus,  Ohio. 


considerable  remissions;  and  for  some  time, 
asthmatics  may  be  free  from  complaint;  but 
through  the  whole  life  the  paroxysms  are  ready 
to  return,  though  in  different  circumstances  in 
different  patients. 

Asthma  seldom  appears  before  the  age  of 
puberty,  and  seems  to  attack  men  more  fre- 
quently than  women;  and  in  persons  of  a  full 
habit  whom  it  continues  to  attack,  it  com- 
monly causes  a  great  degree  of  emaciation. 
Though  it  does  not  often  destroy  life  in  the  par- 
oxysms, it  may  become  fatal  by  passing  into 
other  diseases,  as  into  consumption  of  the 
lungs,  or  by  occasioning  dropsy,  and  many 
cases  which  have  appeared  a  common  spas- 
modic asthma,  have  been  found  at  last  to 
depend  on  organic  diseases  of  the  heart  and 
great  vessels. 

Causes — Some  have  the  fits  of  spasmodic 
asthma  brought  on  by  heat,  whether  of  the 
weather  or  of  warm  apartments;  and  frequently 
by  warm  bathing.  Some  are  hurt  by  cold  and 
moist  air,  or  by  anything  worn  tight  about  the 
breast,  or  by  distension  of  the  stomach  from  a 
full  meal,  or  windy  diet;  or  from  exercise  hur- 
rying the  circulation  of  the  blood.  Sometimes 
the  disease  is  brought  on  by  causes  affecting 
the  nervous  system,  as  passions  of  the  mind; 
or  by  particular  smells,  or  irritations  of  the 
lungs  from  smoke  or  dust. 

Remedies — Quick  Ke/ie/^Although  a  lobelia, 
or  some  other  emetic,  has  for  a  long  time 
been  considered  the  only  hope  for  relief,  yet, 
more  recently,  the  inhalation  of  chloroform 
has  proved  generally  a  much  quicker  relaxant, 
and  consequently,  the  more  satisfactory  rem- 
edy. It  is  not  necessary  to  breathe  it  to  entire 
unconsciousness,  but  simply  to  relieve  by  put- 
ting a  bottle  of  it — an  ounce  is  sufficient  to  buy 
at  a  time — first  to  one  nostril,  closing  the  other 
with  the  thumb  of  the  opposite  hand,  and,  the 
mouth  being  closed,  draw  in  a  long  and  deep 
breath  to  the  fullest  extent  the  lungs  will  allow; 
then  alternate  with  the  other  nostril  in  the 
same  way  until  you  realize  the  needed  relief, 
or  to  the  number  of  two  or  three  times  to  each 
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nostril.  Then  if  not  relieved,  wait  a  few  minutes 
and  do  the  same  again.  It  is  better  thus  than  to 
continue  until  unconscious.  The  chloroform  is 
very  satisfactorily  inhaled  from  a  glass  tube 
inhaler,  to  be  corked  up  when  not  in  use. 
Remedies — Relief  In — A  friend  of  mine  who 
had  had  asthma,  so  that,  at  one  time,  he  did 
not  go  to  bed  for  five  years,  but  took  his  sleep 
in  a  rocking  chair,  has  found  great  relief  inhal- 
ing nitrated  stramonium,  tie  says,  "I  gather  the 
green  leaves  of  the  stramonium,  after  the  plant 
blossoms,  and  dr>'  them  in  the  shade.  When 
dry,  I  soak  them  a  few  hours  in  a  strong  solu- 
tion of  purified  nitre,  3  ounces  to  soft  water,  1 
pint.  Powder  the  nitre  finely,  and  pouring  on 
the  water  hot,  quickly  dissolves  it.  Soak  the 
previously  dried  leaves  in  this  solution,  re-dry 
in  the  shade,  then  pulverize  the  leaves  and 
keep  from  the  air  in  box  or  bottle.  To  Use — Put 
a  rounding  teaspoonful  of  the  nitrated  powder 
on  a  plate,  and  touch  a  lighted  match  to  the 
heap,  when,  if  properly  done  with  the  purified 
nitre,  it  burns  without  a  blaze,  throwing  off 
considerable  smoke.  Place  a  small  funnel  over 
it,  and  breathe  the  smoke  arising  from  it  by 
holding  the  mouth  as  close  to  the  funnel  as 
possible,  to  inhale  as  much  as  you  can  of  the 
fumes.  It  will  cause  some  coughing  at  first,  but 
this  helps  to  clear  the  throat  and  bronchial 
tubes  of  phlegm  and  soon  subsides  and  gives 
very  great  relief. " 

Some  persons  think  that  sage,  belladonna, 
and  digitalis,  the  dried  leaves  of  each,  with  the 
dry  stramonium,  all  in  equal  proportions, 
nitrated,  as  above,  and  inhaled  in  the  same 
manner,  is  preferable  to  the  stramonium 
alone.  If  I  were  to  use  them,  however,  I  would 
not  use  more  than  half  as  much  of  the  bel- 
ladonna and  digitalis  as  I  did  of  the  sage  and 
stramonium. 

Whenever  the  inhalation  of  chloroform,  or 
nitrated  stramonium,  etc.,  above  given,  fails, 
then  20  to  40  drops  of  laudanum,  according  to 
robustness  of  the  patient,  or  the  severity  of  the 
case,  with  15  to  30  drops  of  sulfuric  ether,  put 
into  a  glass  with  a  little  water,  and  immediately 
drank,  will  almost  always  give  relief  at  once. 
This  should  not  be  taken  often  enough  to 
establish  the  habit  of  opium  eating,  which 
would  prove  a  disease  in  itself,  as  bad  as 
asthma,  and  as  difficult  to  cure. 
Remarks — In  closing  the  subject  of  asthma,  I 
would  say  in  addition  only,  that  according  to 


the  condition  of  the  system,  any  existing  dif- 
ficulty, as  costiveness,  liver  or  kidney  com- 
plaint, must  be  met  and  overcome  on  general 
principles,  that  is,  to  treat  them  as  you  would 
if  they  existed  alone.  Do  all,  as  per  instructions 
given  under  each  head  referred  to,  and  very 
many  cases  of  asthma  will  be  cured,  the  gen- 
eral opinion  to  the  contrary,  notwithstanding. 
The  condition  of  the  surface,  to  keep  it  clean 
and  the  blood  freely  circulating  therein,  by  salt 
washings,  dry  rubbings,  etc,  must  not,  in  any 
case,  be  neglected  in  any  long  standing  dis- 
ease. If  neglected,  it  is  at  your  own  peril. 
CONSUMPTION:  This  disease  is  probably  the 
greatest  existing  scourge  of  the  human  race,  at 
least  in  the  northern  and  middle  latitudes.  It  is 
not  deviating  far  from  the  truth  to  say  that  it 
causes  about  one-sixth  or  one-seventh  of  all 
the  deaths  north  of  the  tropics.  The  duration  of 
the  disease  is  exceedingly  variable.  While 
some  cases  run  their  course  to  a  fatal  termina- 
tion in  less  than  a  month,  others  have  been 
known  to  continue  thirty  or  forty  years.  The 
greater  number  of  cases,  as  a  rule,  terminate 
in  from  one  to  two  years.  It  is  pre-eminently  a 
hereditary  disease. 

Symptoms— The  earliest  symptom  of  con- 
sumption that  usually  manifests  itself  is  a 
short,  dry  cough,  exciting  no  particular  atten- 
tion, being  attributed  to  a  slight  cold.  It,  how- 
ever, continues,  and  after  a  time,  increases  in 
frequency.  The  breathing  is  more  easily  hur- 
ried by  bodily  motion,  and  the  pulse  becomes 
more  frequent,  particularly  after  meals  and 
towards  evening.  Towards  evening,  there  is 
also  frequently  experienced  a  slight  degree  of 
chilliness,  followed  by  heat  and  nocturnal  per- 
spirations. The  patient  becomes  languid  and 
indolent,  and  gradually  loses  strength.  After  a 
time,  the  cough  becomes  more  frequent,  and 
is  particularly  troublesome  during  the  night, 
accompanied  by  an  expectoration  of  a  clear, 
frothy  substance,  which  afterwards  becomes 
more  copious,  viscid  and  opaque,  and  is  most 
considerable  in  the  morning;  the  sputa  are 
often  tinged  with  blood;  or  haemoptysis  occurs 
in  a  more  marked  form,  and  to  a  greater 
extent.  As  the  disease  advances,  the  breathing 
and  pulse  become  more  hurried;  the  fever  is 
greater,  and  the  perspirations,  more  regular 
and  profuse.  The  emaciation  and  weakness  go 
on  increasing,  a  pain  is  felt  in  some  part  of  the 
thorax,   which  is  increased  by  coughing,  and 


372 


RESPIRATORY  CARE  •  APRIL  "92  Vol  37  No  4 


HISTORICAL  NOTES 


sometimes  becomes  so  acute  as  to  prevent 
the  patient  from  lying  on  tlie  affected  side.  All 
the  symptoms  increase  towards  evening;  the 
face  is  flushed;  the  palms  of  the  hand  and 
soles  of  the  feet  are  affected  with  a  burning 
heat;  the  feet  and  ankles  begin  to  swell,  and  in 
the  last  stage  of  consumption,  there  is  nearly 
always  profuse  diarrhoea.  The  emaciation  is 
extreme;  the  countenance  assumes  a  cadaver- 
ous appearance,  the  cheeks  are  prominent, 
the  eyes,  hollow  and  languid.  Usually  the  appe- 
tite remains  entire  to  the  end,  and  the  patient 
flatters  himself  with  the  hope  of  a  speedy 
recovery,  often  vainly  forming  distant  projects 
of  interest  or  amusement,  when  death  puts  a 
period  to  his  existence.  Tubercular  deposits 
are  also  usually  found  in  other  organs  of  the 
body;  the  liver  is  enlarged  and  changes  in 
appearance,  and  ulcerations  occur  in  the  intes- 
tines, the  larynx,  and  trachea.  These  are  so  fre- 
quent and  uniform  as  to  lead  to  the  belief  that 
they  form  part  of  the  disease. 
Causes — The  causes  of  this  disease  are 
divided  into  remote  and  exciting.  Of  the  for- 
mer, the  most  important  is  hereditary  pre- 
disposition. It  is  not,  however,  an  actual  cause 
of  the  disease;  and  hence,  there  are  many 
cases  in  which  the  children  of  consumptive 
parents  do  not  fall  a  prey  to  this  disease;  but  it 
renders  those  who  are  in  that  condition  much 
more  liable  to  be  affected  by  the  exciting 
causes.  Whatever  weakens  the  strength  of  the 
system,  or  interferes  with  the  oxygenation  of 
the  blood,  tends  to  the  production  of  the  dis- 
ease. Hence  living  in  bad  air,  insufficient  and 
unwholesome  food,  and  sedentary  pursuits, 
tend  to  it.  Among  the  more  exciting  causes  are 
exposure  to  cold  or  damp,  especially  after  the 
body  has  been  heated,  intemperance  of  any 
kind,  profuse  evacuations,  and  exposure  to 
the  reception  of  dust  into  the  lungs,  as  in  the 
case  of  certain  artificers,  needle-pointers, 
stonecutters,  and  the  like. 

Remedies — As  prevention  is  better  than  cure 
for  those  who  are  liable  to  have  consumption, 
but  have  not  got  it  fastened  upon  them  yet,  I 
will  give  the  rules  of  the  celebrated  Dr.  S.S. 
Fitch,  of  riew  York,  for  its  prevention,  as  they 
are  certainly  valuable  and  ought  to  be  heeded 
by  everyone.  He  claims  an  absolute  preventive 
in  all  cases  and  all  persons,  but  as  his  rules 
are  so  very  strict,  if  they  are  lived  up  to,  they 


will  certainly  do  muc  h  to  prevent  the  establish- 
ment of  this  disease.  They  are  as  follows: 

I.  From  earliest  childhood,  stand  erect, 
walk  erect,  sit  erect,  never  stoop,  always 
let  the  weight  of  the  shoulders  fall  behind 
you. 

II.  Keep  your  chest  fully  expanded  by  taking 
constantly,  all  your  life  long,  full  breaths 
so  as  to  fully  expand  your  chest.  Do  this 
at  all  times.  Remember,  you  can  not  have 
consumption  until  your  chest  shrinks  in 
size,  either  wholly  or  partially;  so  if  you 
keep  your  chest  flexible  and  constantly 
expanded,  you  will  be  safe  from  con- 
sumption. 

III.  never  let  a  cold  run  on  you.  Break  it  at 
once  by  taking  active  physic  and  cough 
medicines,  and  putting  your  feet  at  bed- 
time in  hot  water;  keep  them  in  until  you 
get  in  a  perspiration,  and  then  go  to  bed 
and  keep  up  the  perspiration  with  hot 
drinks  (Thompson's  old  "Composition 
Tea "  is  one  of  the  best  to  use  to  start  per- 
spiration; hot  lemonade  is  good,  too); 
then  take  a  portion  of  physic,  and  the 
next  day  your  cold  will  be  well.  By  pur- 
suing this  course  for  a  length  of  time  you 
get  out  of  the  habit  of  taking  cold,  and 
will  rarely  take  one.  Always  continue  your 
treatment  until  your  cold  is  well. 

IV.  Avoid  all  debauching  courses  that 
weaken  and  reduce  your  constitution, 
such  as  soaking  with  liquor  and  actual 
drunkenness  and  dissipation  of  all  kinds 
and  gluttony  and  late  night  exposures.  In 
fact,  lead  an  honest,  orderly  life,  free 
from  vice  and  every  dissipation;  your 
health  will  then  be  equal,  regular  and 
constant,  and  your  life,  a  long  and  happy 
one. 

V.  Keep  your  bowels  always  free  by  habit, 
diet,  or  purgatives. 

Remarks — If  these  rules  are  strictly  enforced 
by  parents,  with  their  children,  when  small, 
and  by  themselves,  as  soon  as  they  can  be 
made  to  understand  their  importance,  very 
much   will    be   done   to   improve   the   general 
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health,  as  well  as  to  prevent  consumption. 
rSone  are  too  old  to  take  counsel  from  Rules 
IV.  and  v.,  and  I  might  say  also,  from  Rule  III. 

M.J.  Quyot  informs  the  profession  that  the 
phosphate  of  lime,  in  the  rapidly  exhausting 
night  sweats  of  consumptives,  is  not  only  an 
almost  specific  cure,  but  tends  also  to  improve 
the  general  health.  Dose — From  30  to  40  grs. 
in  a  little  sweetened  water,  at  night. 

Dr.  M.N.  Griffith,  of  Bradford,  Fa,  claims  that 
out  of  25  cases  of  well-marked  consumption, 
treated  by  small  doses  of  crude  petroleum,  20 
are,  to  all  means  of  diagnosis,  cured;  the  rest 
have  been  materially  benefitted,  and  none 
have  been  under  treatment  more  than  four 
months.  The  nausea  attending  the  use  of  ordi- 
nary crude  petroleum  led  him  to  adopt  the 
semi-solid  oil  that  forms  on  the  tubing  of  wells. 
This,  made  into  3  to  5  gr.  pills  by  incorporating 
an  inert  vegetable  powder,  was  administered 
from  3  to  5  times  a  day  in  I  pill  doses.  The 
first  effect,  he  says,  is  the  disappearance  of 
the  cough;  night  sweats  are  relieved,  appetite 
improved,  and  weight  is  rapidly  gained.  These 
favorable  symptoms  continue  until  the  patient 
is  entirely  recovered.  If  half  of  what  Dr.  Griffith 
claims  shall  prove  true,  generally,  he  has 
indeed  made  a  valuable  discovery.  1  hope,  as 
Scientific  American  remarks,  that  Dr.  Griffith 
has  not  mistaken  some  self-limiting  phase  of 
throat  or  bronchial  disease  for  true  consump- 
tion of  the  lungs;  also,  that  continued  trial  of 
the  alleged  remedy  will  justify  the  high  opinion 
he  has  formed  in  regard  to  its  efficacy. 

Dr.  Talbot  Jones,  in  a  communication  to  the 
ryeiv  York  Medical  Journal  says  there  are 
3,000,000  people  who  die  annually  of  con- 
sumption; and  also  says  "that  climate  is  the 
physician's  only  dependence  for  the  cure  of 
his    consumptive    patient."    Dr.    Jones    com- 


mends the  climate  of  Minnesota  for  those  pre- 
disposed to  consumption,  or  laboring  under  its 
first  stages,  and  thinks  "that  a  residence  there 
would  be  very  likely  to  cure,  or  materially  ben- 
efit them,"  and  adds:  "Between  the  pleasant 
rolling  prairie,  the  wooded  lake  region,  and  the 
dense  pine  forests  of  the  northern  section  of 
the  state,  they  can  choose  what  seems  most 
agreeable  and  best  adapted  to  them,  while  the 
dry,  bracing  atmosphere  will  enable  them  to 
live  much  of  their  time  out  of  doors  without 
fear  of  taking  cold."  Me  insists,  however,  as  I 
have  always  done,  that  it  is  no  use  to  send 
patients  thither  who  are  in  the  advanced 
stages  of  the  disease.  And  this  I  know  to  be  a 
fact. 

The  following  item  by  E.R.  Ellis,  M.D.,  in  the 
Detroit  "'Mews,'"  in  riovember,  1880,  is  so  sen- 
sible and  pertinent  to  the  subject,  I  give  it  in 
full,  tie  says:  "Physicians  are  usually,  and 
sometimes  excusably,  reluctant  to  advise  inva- 
lids to  go  away  from  home  and  friends,  and 
thus  the  matter  is  delayed,  until  a  fatal  result  is 
inevitable.  But  every  consumptive  patient  of 
mature  years  may  know  this  for  himself.  If,  in 
the  favorable  weather  of  summer  and  autumn, 
he  is  declining,  with  increased  cough  and 
shortness  of  breath,  and  occasional  spitting  of 
blood,  his  condition  is  alarming.  He  should 
change  his  physician,  or  climate,  or  both, 
immediately.  If,  with  the  above,  his  pulse  is 
habitually  up  to  or  over  100  in  a  minute,  a 
destructive  process  is  going  on,  which,  in  this 
climate,  the  most  skillful  physician  can  arrest 
in  not  more  than  one  case  in  four.  In  all  such 
cases,  go  south  at  once,  if  not  too  far  gone 
already.  The  quack  here  will  encourage  you  to 
stay  and  make  you  brilliant  promises  up  to  the 
time  of  your  death,  but  it  is  your  own  loss  and 
folly  if  you  believe  him."" 
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Respiratory  Physiolojiy  in  Anes- 
thetic Practice,  by  Ttiomas  J  Gal 
MD.  Illustrated,  221  pages,  hard- 
cover. Baltimore:  Williams  &  Wil- 
kins,  IWl.  S42.()(). 

Dr  Thomas  J  Gal.  the  eminent  aca- 
demic anesthesiologist  from  the  Uni- 
versity of  Virginia,  has  developed  a 
text  that  ,  as  he  proposes,  in  the  Pref- 
ace "is  not  intended  to  provide 
authoritarian  information"  nor  "serve 
as  an  introductory  text  or  handbook." 
One  immediately  wonders  what  else 
Respiratory  Physiology  in  Anes- 
thetic Practice  might  be.  Upon  a 
careful  reading,  1  discovered  a  text 
that  was  short  on  encyclopedic  minu- 
tiae but  long  on  clinically  relevant 
material,  covering  everything  from 
the  lung  as  an  air  pump  to  the  use  of 
artificial  support  devices.  However. 
Dr  Gal  intends  the  book  for  a  some- 
what narrow  audience,  namely  anes- 
thesia providers,  and  readers  outside 
this  realm  may  be  somewhat  dis- 
appointed. 

The  book  is  broken  down  into  six 
parts  (namely,  4  major  sections  con- 
taining 1 1  chapters,  an  appendix,  and 
an  index).  Chapter  1.  "Basic 
Mechanics  of  the  Respiratory  Sys- 
tem," is  a  brief  ( 18  pages)  treatment 
of  the  movement  of  air  in  and  out  of 
the  lungs,  a  description  of  static  and 
dynamic  lung  volumes,  and  a  dis- 
cussion of  airway  resistance  and  its 
measurement.  This  chapter  is  gener- 
ally well  written,  concise,  and  nicely 
illustrated  but  unfortunately  gets  off 
to  a  bad  start  when  it  informs  us  that 
the  dome  of  the  diaphragm 
"ascends"  to  expand  the  thorax  (Page 
4),  when  in  fact  the  diaphragm 
descends  during  inspiration  in  the 
nonparalyzed  subject.  This  mistake 
is  mitigated  somewhat  in  that  the 
correct  relationship  is  demonstrated 
in  the  attendant  figure.  The  closed- 


circuit  helium-dilution  and  open- 
circuit  nitrogen-washout  techniques 
for  lung  volume  estimation  are  men- 
tioned hut  only  in  passing.  The  chap- 
ter is  lavishly  based  in  physics — the 
material  requires  it — but  the  text  is 
well  defined  and  the  formulas  are 
explained.  Finally,  Figure  1.9  (on 
Page  19)  is  amateurish  in  construc- 
tion as  it  appears  to  have  a  "tilted" 
appearance  on  the  page,  and  a  couple 
of  the  labeling  phrases  have  uneven 
baselines. 

The  next  20  pages  of  the  book  are 
devoted  to  Chapter  2,  "The  Physiol- 
ogy of  Pulmonary  Function  Testing." 
The  material  is  factual  and  succinct 
but  uncreative  or  novel  in  presenta- 
tion. The  chapter's  graphics  borrow 
heavily  from  Gal's  chapter  in  Anes- 
thesia (a  definitive  American  anes- 
thesia text  edited  by  Ronald  Miller) 
as  does  much  of  the  book;  as  one 
familiar  with  the  Miller  text,  I  find 
the  current  offering  a  somewhat 
watered-down  version.  Although 
such  repetition  is  common  in  the 
medical  textbook  field,  I  find  the  use 
of  recycled  figures  and  graphs  in  new 
texts  by  the  same  author  to  be  some- 
what bothersome  and  suggestive  that 
the  author  simply  did  not  want  to  take 
the  time  to  improve  upon  the  original 
versions.  Nonetheless,  the  sections  on 
flow-volume  loops  and  pulmonary 
function  testing  in  surgical  patients 
are  well  written  and  offer  excellent 
clinical  and  interpretive  information: 
unfortunately,  the  section  on  pre- 
operative measures  to  improve  lung 
function  is  too  brief  (3  paragraphs) 
and  too  poorly  referenced  (4  refer- 
ences, all  before  1980)  to  be  of  any 
real  value  to  the  reader. 

Chapter  ^  is  particularly  specific 
to  the  technical  and  pharmacologic 
world  of  anesthesia  practice  and  will 
have  limited  interest  outside  this 
arena.  The  influence  of  tracheal  intu- 


bation and  the  major  forms  of  anes- 
thesia (regional  block  versus  gen- 
eral) are  discussed,  and  it  is  clear 
from  the  reading  that  this  is  where 
the  author  excels.  The  sections  on 
muscle  relaxants  and  tracheal  intuba- 
tion are  nicely  done  and  conceivably 
could  provide  readers  outside  of 
anesthesiology  with  some  useful 
information.  However,  the  discus- 
sion directed  at  the  issues  involving 
bronchospasm  and  its  therapy  is  a 
regurgitation  of  previous  work  and  is 
quite  bland.  Curiously,  the  chapter  is 
somewhat  over-referenced  (107  cita- 
tions) for  a  book  that  according  to  Dr 
Gal  was  intended  "not  to  provide 
authoritarian  information  on  a  broad 
scale." 

Section  II  ("Control  of  Breath- 
ing") consists  of  Chapters  4  ("Basic 
Respiratory  Control").  5  ("Control  of 
Breathing  in  Normal  and  Disease 
States"),  and  6  ("Effects  of  Drugs  on 
Respiratory  Control").  Here  again,  I 
am  disappointed  to  find  previously 
published  figures  (from  Gal's  chap- 
ter in  Thoracic  Anesthesia  edited  by 
Joel  Kaplan)  appearing  with  such 
frequency.  The  section  is  well  writ- 
ten and  brief,  and  the  discussion  of 
the  measurement  of  ventilatory  con- 
trol mechanisms  provides  the  reader 
with  good  information  not  only  with 
respect  to  clinical  management  but 
also  as  a  nice  background  for  devel- 
oping or  interpreting  clinical  studies 
involving  the  ventilatory  response. 
However,  my  general  belief  is  that 
those  individuals  sophisticated  in 
respiratory  care  will  find  little  new  or 
innovatively  presented  material. 

Section  III  ("Blood  Flow  and  Gas 
Exchange")  contains  two  chapters, 
"Pulmonary  Circulation"  and  "Res- 
piratory Gas  Exchange."  Of  par- 
ticular interest  to  anesthesia-oriented 
readers  is  the  discussion  on  hypoxic 
pulmonary    vasoconstriction,    which 
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includes  treatment  of  clinical  and 
pharmacologic  modifications  of  this 
normal  vasoconstrictive  reflex.  How- 
ever, the  section  is  unimaginatively 
illustrated,  and  the  important  portion 
entitled  "causes  of  hypoxemia"  is  too 
brief  and  includes  consideration  of 
diffusion,  shunt,  and  ventilation- 
perfusion  etiologies.  Later  in  the 
book,  the  fourth  major  cause  of 
hypoxemia  (hyposentilation)  is  intro- 
duced under  the  heading  of 
"impaired  gas  exchange  during  gen- 
eral anesthesia."  It  is  a  shame  that 
the  author  did  not  include  some  of 
the  beautifully  illustrative  work  that 
has  been  accomplished  (primarily  in 
Europe)  over  the  last  several  years 
using  computerized  tomography 
mapping  of  positional  and  phar- 
macologically induced  derangements 
in  lung  volumes. 

The  last  section,  entitled  "Physiol- 
ogy of  Mechanical  Ventilation  and 
Applied  Airway  Pressure."  consists 
of  three  chapters,  and  is  likely  to  be 
the  most  interesting  to  readers  of 
Respiratory  Care.  This  is  the  best 
part  of  the  book  in  my  estimation 
because  Gal  provides  us  with  a 
wealth  of  clinically  useful  informa- 
tion in  a  highly  rational,  organized. 
and  well-written  manner.  Chapter  9. 
"Basic  Concepts  of  Ventilation."  is 
largely  a  treatise  on  airway  pressure 
and  how  the  various  phases  and 
modes  of  ventilation  (eg,  inspiration, 
expiration,  PEEP,  and  end-in- 
spiratory  pause)  impact  on  this  clin- 
ically useful  composite  of  all  the 
pressures  transmitted  to  the  airway 
during  mechanical  ventilation.  The 
discussion  of  the  cardiorespiratory 
effects  of  PEEP  is  brief  but  excel- 
lent, and  broadens  our  understanding 
of  v\hy  cardiac  output  falls  when 
PEEP  is  applied  (it  is  much  more 
than  just  decreased  venous  return). 
The  chapter  is  well  illustrated  in  a 
manner  that  is  both  creati\e  and  util- 
itarian. Chapter  10  ("Monitoring 
Respiratory  Mechanics  during  Mech- 
anical Venlilalion")  and  Chapter  1  I 


("Approaches  to  Mechanical  Ventila- 
tion: Old  and  New"")  could  ha\e  been 
combined,  but  even  as  separate  enti- 
ties they  were  thoughtfully  con- 
ceived and  are  nicely  presented.  I 
especially  enjoyed  the  concise  pres- 
entation of  inverse-ratio  ventilation, 
airway  pressure-release  \entilation. 
and  the  various  high-frequency 
modalities.  Readers  of  the  Journal 
may  very  well  find  these  sections 
somewhat  unsatisfying  ("the  exact 
mechanism  for  gas  exchange  under 
high-frequency  oscillation  is  uncer- 
tain but  has  been  the  subject  of 
excellent  reviews,"  Page  195). 

All  in  all.  after  1  had  spent  5  read- 
ing sessions  spannmg  nearly  14 
hours,  220  pages  with  513  cited  ref- 
erences were  digested  in  relatively 
satisfactory  terms:  to  me  this  indi- 
cates that  the  process  was  enlight- 
ening, without  the  pain  of  ha\ing  to 
endure  overwriting  or  amateurish 
writing.  I  still  wonder  what  "place" 
the  book  has  (remember  according  to 
the  author  it  is  neither  ""authoritative" 
nor  ""a  handbook"  nor  an  ""intro- 
ductory text"").  And  while  I  tried  to 
see  the  book  in  terms  of  what  the 
author  called  a  presentation  ""as  a 
series  of  discussions.""  it  just  seemed 
like  another  ""authoritative, ""  albeit 
condensed,  text.  I  give  it  a  strong 
"thumbs  up"  for  the  anesthesia 
crowd,  and  a  somewhat  less  enthu- 
siastic recommendation  for  those 
other  readers  of  RESPIRATORY  Care. 

Chuck  Biddle  PhD  CRNA 

Chief  Nurse  Anesthetist 

Assistant  Professor  of 

Anesthesiology 

Dartmouth-Hitchcock 

Medical  Center 

Lebanon.  New  Hampshire 

Clinical  Blood  (iascs:  .Application 
and   N()nin>asive   .Alternatives.  h\ 

William  J  Malley  MS  CPFT  RRl. 
and  edited  by  Eric  D  Bakow  M.\ 
RRT.  John  S  Capps  BS  RRT.  Dean 
Hess  MHd  RRT.  and  John  J  Marini 


MD.  Illustrated.  379  pages,  hard- 
cover. Philadelphia:  W"B  Saunders 
Co,  1990.  S36.00. 

The  author.  William  J  Malley.  has 
had  20  years  of  experience  in  teach- 
ing the  concepts  of  clinical  blood 
gases  and.  of  equal  importance,  he 
has  the  clinical  experience  necessary 
for  practical  application  of  those  con- 
cepts. According  to  the  author,  this 
book  is  designed  primariK  for  the 
instructor  and  student  who  are 
charged  with  the  responsibilil\  of 
teaching  and  learning  clinical  blood 
gas  information.  At  $36.00.  it  can  be 
a  valuable  addition  to  the  librars  of 
the  respiratory  care  educator,  and  is 
equally  suited  for  the  clinician's  use 
in  reinforcing  clinical  blood  gas 
know  ledge  and  as  a  reference  for  hos- 
pital-based clinical  education. 

Chapter  1  introduces  blood  gases 
beginning  at  a  basic  le\el.  I  agree 
with  the  author  that  the  reader  need 
not  have  had  pre\'ious  health  care 
experience:  clearly,  however,  the 
reader  must  be  familiar  with  sci- 
entific language.  The  author  does  an 
excelleni  job  of  presenting  a  complex 
subject  in  a  fashion  ihat  does  not 
intimidate  the  reader,  while  at  the 
same  time  causing  the  reader  to 
understand  the  importance  of  this 
procedure.  Figures  1-3  through  1-10 
are  especially  helpful  to  the  reader 
for  defining  anatomical  landmarks 
associated  with  arterial  blood. 

Chapters  2  and  3  build  logically 
upon  the  first  chapter  by  describing 
common  errors  associated  with  e\al- 
uation  of  arterial  blood  gas  (ABC) 
data.  The  rather  complex  issues  of 
electrode  function  and  .ABG  quality 
control  are  presented  simply  and  are 
iherefore  not  likely  to  intimidate  the 
student.  The  respiratory  care  instruc- 
tor will  find  the  manner  of  presenta- 
tion of  this  material  conducixc  to 
giHul  learning. 

Chapters  4  thru  14  walk  the  reader 
through  basic  physiology  associated 
w  iih  the  human  body's  abilit\'  to  oxn- 
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genatc.  the  iiitL'rpivtatinii  of  basic 
acid-base  \alucs,  aiul  the  assessment 
and  treatment  ot  \  arious  clinical  con- 
ditions. 

Chapters  15  and  16  describe  vari- 
ous noninvasive  monitoring  tech- 
niques and  provide  relevant  case 
studies.  The  \  alue  and  the  manner  of 
presentation  of  Chapter  15  are  excel- 
lent. Noninvasive  blood  gas  mon- 
itoring is  a  subject  about  which  great 
misunderstanding  exists  in  clinical 
practice,  caused  primarily  by  the  pro- 
liferation of  technology.  This  chapter 
pro\  ides  an  excellent  opportunit\  for 
the  reader  to  better  understand  the 
clinical  issues  and  thus  to  decide 
how  to  best  utilize  this  technology  in 
clinical  practice.  Chapter  16  provides 
the  reader  with  an  opportunity  to 
apply  the  knowledge  presented 
through  the  previous  15  chapters  to 
detailed  case  studies.  The  breadth  of 
cases  provided,  coupled  with  ques- 
tions specific  to  each  case,  challenge 
the  learner  to  better  understand  the 
clinical  utility  of  data  pro\ided. 

The  number  and  quality  of  illus- 
trations, tables,  and  graphs  found 
throughout  this  book  support  learn- 
ing. Exercises  following  each  chap- 
ter are  especially  helpful  in  reinforc- 
ing material  presented.  1  believe  that 
students  and  instructors  alike  will 
benefit  from  this  systematic  ap- 
proach, which  provides  an  excellent 
basis  for  understanding  clinical 
blood  gases.  This  book  will  likely  be 
a  frequently  consulted  reference  long 
after  graduation.  Because  the  author 
relates  the  basic  sciences  to  the  clin- 
ical application  of  blood  gases,  this 
book  is  a  welcome  addition  to  the 
library  of  any  allied  health  educator 
or  respiratory  care  department. 


James  E  McGowan  M.S  RRT 

Director 

Department  of  Respiratory  Care 

University  of  Virginia 

Health  Sciences  Center 

Charlottesville.  Virginia 


Diffuse  Diseases  of  the  Lung:  A 
Team  .Approach.  b\  W  M  Thurlbeck 
MB,  Roberta  R  Miller  MD,  Nestor  L 
Miiller  MD.  Edward  C  Rosenow  HI 
MD.  Illiisirated.  243  pages,  hardcov- 
er. Philadelphia;  BC  Decker,  1991. 
S79.00. 

With  esteemed  authors  repre- 
senting expertise  in  pathology,  radi- 
ology, and  clinical  pulmonar\  dis- 
ease. Diffuse  Diseases  of  the  Lung: 
A  Team  Approach  presents  an  inte- 
grated approach  to  pulmonary  dis- 
ease. The  book  consists  of  13  chap- 
ters with  236  pages  of  text.  The  first 
3  chapters  deal  with  normal  lung 
structure  and  function,  abnormalities 
of  structure  and  function,  and  prac- 
tical considerations  in  obtaining  lung 
biopsies.  As  a  result  of  the  broad- 
reaching  expertise  of  the  authors,  dis- 
cussions of  structure  and  function 
correlate  physiology,  pathology,  and 
imaging  studies  extremely  well. 
Chapters  4  thru  13  are  devoted  to 
specific  groups  of  pulmonary  dis- 
orders— eg,  diffuse  pulmonary  hem- 
orrhage (Chapter  6),  collagen  vas- 
cular disease  (Chapter  8),  chronic 
airflow  obstruction  (Chapter  12),  and 
pulmonary  vascular  disease  (Chapter 
13). 

The  strength  of  this  book  lies  in 
the  integrated  approach  that  stems 
from  the  marriage  of  different  chest 
disciplines  among  its  authors.  How- 
ever, with  the  major  focus  on  diag- 
nostic recognition  and  patterns  of 
disease,  treatment  is  beyond  the 
scope  of  the  book  and  is  not  dis- 
cussed. 

The  book  is  generously  illustrated 
with  photographs  of  chest-imaging 
studies  (including  x-rays  and  com- 
puterized tomographic  scans),  gross 
pathology  specimens  (light  micros- 
copy specimens),  and  electron  micro- 
scopic sections.  Also,  summary 
tables  are  abundant  to  provide  the 
appropriate  clinical  context. 

Overall,  Diffuse  Diseases  of  the 
Lung:   A   Team   Approach   is   not 


only  especially  valuable  to  jiulmo- 
nologists  and  to  advanced  trainees, 
but  also  is  a  useful  addition  to  res- 
piratory care  libraries.  Respiratory 
care  practitioners  seeking  a  detailed 
diagnostic  description  of  some  unu- 
sual pulmonary  entities  will  find  this 
a  valuable  reference  text. 

James  K  Stoller  MD 

Head 

Section  of  Respiratory  Therapy 

Cleveland  Clinic  Foundation 

Cleveland.  Ohio 

The  Oxygen  Status  of  Arterial 
Blood,  edited  by  Rolf  Zander  and 
Friedrich  Mertzlufft.  Illustrated.  294 
pages.  Munich.  Germany:  S  Karger 
GmbH.  1991.  $63.25 

This  delightful  little  book  is  a 
"must  read""  for  anyone  interested  in 
the  technical  details  surrounding  the 
measurement  of  oxygen  in  blood,  a 
well-edited  summary  of  a  conference 
of  clinicians  and  physiologists  held  in 
Mainz  in  May  1990.  The  stated  goal 
of  the  conference  was  to  "surmount 
the  often  criticized  tendency  for  the- 
ory and  practice  to  drift  apart.""  In  this 
volume  the  editors  have  succeeded 
well.  Of  the  20  contributors,  all  but 
one  is  from  the  Federal  Republic  of 
Germany. 

Originally  published  in  German, 
this  book  is  remarkably  readable,  due 
in  part  to  the  translation  assistance  of 
Dr  Martin  Reddington.  An  occasion- 
al Latin  phrase  for  a  common  condi- 
tion is  used,  but  this  adds  to  the  inter- 
est rather  than  detracting  from  the 
message.  Beginning  students  will 
find  the  vocabulary  difficult  and  I 
don"t  recommend  this  book  for  those 
naive  about  blood  gas  terminology. 
An  occasional  European  spelling 
occurs,  such  as  "centre""  for  "center."" 
but  overall  the  translation  is  excel- 
lent. The  antiquated  terms  "blue 
bloater""  and  "pink  puffer""  are  used 
for  these  forms  of  chronic  lung  dis- 
ease.   "'Blockage   of  the    sympathet- 


RESPIRATORY  CARE  •  APRIL  "92  Vol  37  No  4 


379 


The  only  line  we'll 
ever  hand  you. 


Now  members  of  the  American 
Association  of  Respiratoiy  Care 
can  borrow  from  $3,500  to 
$10,000  on  their  signature  alone. 

Memi^erLoan  is  a  financial  serxace 
offered  to  AARC  members  as  a  source 
for  unsecured  personal  loans.   These 
funds  can  be  used  for  professional  or 
personal  expenses  -  continuing  your 
education,  making  home 
improvements,  consolidating  your 
household  bills  -  the  choice  is  yours. 

Getting  a  MemberLoan  is  easy. 
All  we  need  is  a  completed  application 
and  your  signature.   You  select  the 
amount  of  cash  you  want,  the  pa\ment 
program  and  terms  that  suit  your 
budget.   There  are  no  interviews,  no 
long  waiting  period,  no  complicated 
financial  statements  to  fill  out. 


MemberLoan  has  additional 
benefits  that  mean  extra  convenience 
and  savings  for  you.    First,  there's  our 
tiered  interest  rates.    The  greater  the 
amount  you  borrov^-,  the  lower  your 
interest  rate.   You'll  enjoy  a  $25  cash 
bonus  for  every  year  if  all  of  your 
payments  are  made  through  automatic 
deduction  from  your  checking  account. 
You  can  request  additional  money  with 
a  single  phone  call  -  often  with  little  or 
no  increase  in  your  monthly  payment. 
Finally,  we  guarantee  your  satisfaction. 
If  you  change  your  mind  within  21  days 
after  approval,  just  return  the  check 
with  no  charges  or  questions  asked. 

So  don't  wait.    Call  us  today,  toll- 
free  at  1-800-272-9919. 

MemberLoan 

A  sen'ice  of  Maryland  National  Bank  Consumer  Discount  Compans- 
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icus"  is  used  for  "sympathetic  block- 
ade," "artificial  respiration"  for 
"mechanical  ventilation,"  and  "pul- 
monalis  catheter"  for  "pulmonary 
artery  catheter."  Thankfully,  both  SI 
and  conventional  units  are  presented 
in  the  text. 

The  book  consists  of  32  separate 
papers  (chapters)  organized  around 
the  components  of  the  oxygen  deliv- 
ery system  and  in  five  major  sec- 
tions: Arterial  O:  Partial  Pressure, 
Arterial  O:  Saturation,  Concentra- 
tions of  Hemoglobin  and  Hemo- 
globin-Derivatives. Arterial  O:  Con- 
centration, and  the  O:  Status  of 
Arterial  and  Mixed  Venous  Blood.  A 
brief,  one-paragraph  summary  fol- 
lows each  paper.  Consensus  opinions 
are  summarized  at  the  end  of  each 
section. 

The  9  papers  in  the  first  section 
include  short  papers  on  differential 
diagnosis  of  arterial  hypoxia,  limita- 
tions of  analytical  methods  and  ana- 
lyzers, invasive  and  noninvasive,  and 
intermittent  and  continuous  mon- 
itoring of  arterial  O:  partial  pressure. 
A  thorough  discussion  of  the  meth- 
ods and  limitations  of  each  technique 
is  presented.  Clinical  data  are  sum- 
marized and  consensus  recommenda- 
tions are  listed. 

The  next  section.  Arterial  O:  Sat- 
uration, consists  of  7  papers,  includ- 
ing the  causes  of  low  arterial  satura- 
tion, in-vitro  and  in-vivo  techniques 
of  measurement,  quality  control  and 
calibration  concerns,  continuous 
invasive  and  noninvasive  techniques. 
and  a  very  interesting  concluding 
paper  "Normal  and  Therapeutic 
Threshold  Values  for  Arterial  O;  Sat- 
uration." In  this  latter  paper  a  theo- 
retical discussion  of  the  clinical  low- 
limits  (safety)  of  O;  saturation  is  pre- 
sented; a  similar  discussion  is 
included  in  each  of  the  other  sections 
that,  although  somewhat  repetitious, 
contributes  greatly  to  an  under- 
standing of  the  differences  of  each 
measure  of  adequacy  of  arterial  oxy- 
genation. 


The  next  eight  papers  deal  with 
the  hemoglobin  component  of  the 
oxygenation  system,  with  measure- 
ment and  effects  of  the  various  spe- 
cies of  hemoglobin  on  different  mon- 
itoring systems  addressed.  Contribu- 
tions of  smoking  and  the  resultant 
effects  of  carbon  monoxide  on  the 
shape  of  the  dissociation  curve  and 
measurement  of  arterial  O;  saturation 
are  considered  separately.  Two  inter- 
esting and  unique  papers  are  Ther- 
apeutic Thresholds  for  .^cute  ( 1 )  and 
Chronic  (2)  Alterations  in  Hemo- 
globin Concentration.  An  extended 
discussion  about  "optimal"  hemat- 
ocrit is  provided,  although  the  sup- 
porting references  are  minimal.  In 
these  papers,  the  dangers  of 
increased  hemoglobin  (>  17  mg%) 
are  raised,  a  topic  rarely  addressed  in 
contemporary  American  texts. 

The  next  section,  "Arterial  O: 
Concentration."  consists  of  seven 
papers  beginning  with  the  causes  of 
ailerial  hypoxemia.  It  is  an  abbrevi- 
ated discussion  of  all  possible  altera- 
tions in  gas  exchange,  which  is  a 
repeat  of  previous  discussions  and 
very  superficial.  Methods  of  meas- 
urement are  discussed  including  sev- 
eral not  in  use  in  this  country,  includ- 
ing fuel-cell  and  photometric  tech- 
nology applied  to  arterial  blood. 

The  last  two  papers  form  the  sec- 
tion on  O:  status  of  arterial  and 
mixed  venous  blood.  The  first  of 
these  is  the  longest  in  the  book  and 
deals  with  the  theoretical  issues  of 
mixed  venous  O:  (Pvo:)-  It  provides  a 
good  brief  review  of  the  utility  and 
theoretical  basis  for  this  monitor;  the 
multiple  factors  influencing  Pvo:  are 
discussed  in  detail,  including  the 
effects  of  cardiac  output. 

All  of  the  papers  are  succinct, 
usually  4-8  pages.  They  contain  a 
limited  reference  list  (4-10  refer- 
ences) that  is  somewhat  dated  (the 
most  recent  reference  was  1989. 
inost  are  before  1980)  and  almost 
entirely  from  the  German  literature. 
This  severely  reduces  the  value  of 


this  book  to  American  audiences. 
The  strengths  of  the  monograph  are 
its  consistent  editorial  style,  brief 
overviews,  and  consensus  opinions; 
however,  the  consensus  opinions  are 
mostly  unsupported  by  accessible 
references.The  sections  on  equip- 
ment and  measurement  techniques 
are  very  valuable.  There  are  a  few 
important  but  uncommon  expressions 
used  in  this  book;  fortunately,  these 
are  well  described  in  an  extended  and 
detailed  appendix.  For  instance, 
"hypoxygenation"  is  used  to  mean 
decreased  O:  saturation,  while 
"hypoxic  hypoxygenation"  is  hypox- 
emia as  a  result  of  decreased  PuO;. 
"Toxic  hypoxygenation"  is  reduced 
saturation  resulting  from  abnormal 
hemoglobin  binding  of  oxygen  (such 
as  due  to  methemoglobinemia  or  car- 
bon monoxide).  These  and  other 
terms  are  at  first  confusing,  but  they 
are  used  consistently  and  frequently 
throughout  the  book. 

Overall  this  text's  value  is  in  its 
consensus  statements  (with  the  limits 
noted  above)  reflecting  the  European 
(German)  expert  opinion.  These 
should  be  stimulating  to  American 
readers  and  be  used  to  challenge  the 
validity  of  our  own  deeply  held  prej- 
udices. However,  the  primarily  Ger- 
man references  limit  the  usefulness 
of  this  text  as  a  resource  volume. 

Charles  G  Durbin  Jr  MD 

Professor  of  Anesthesiology 

and  Surgery 

University  of  Virginia 

Health  Sciences  Center 

Charlottesville.  Vireinia 
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A  Complete  i 
Smoking  Cessation 
Learning  Package 


Only 


e 


Save  ^15  off  individual  prices 

^^90  for  all  4  items  ("115  for  nonmembers) 


The  Nicotine  Intervent  on  Kit  (NIK)  —  A  complete  do-it-yourself  package 


designed  to  help  establisi 
health  care  facilit)-.  NIK 
vour  administrators  and 


a  nicotine  dependena,'  inter\ention  program  in  your 
ontains  a  videotape  used  to  introduce  the  program  to 
tafF,  a  business  plan,  a  program  oudine,  reproducible 


forms  for  patient  educati  )n,  and  a  resource  list  for  use  in  education  and  training 


for  patients  and  staff.  A  j 
services.  (Item  R50) 


reat  way  to  help  your  patients  and  expand  your 


Smoking  Cessation:  Intjrvention  Techniques  for  the  Respiratory  Care 
Practitioner  —  By  Kath  een  Smalky,  Ml),  .MPH.  An  important  video  because 
of  the  unique  role  the  re;  jiratory  care  practitioner  can  play  in  smoking 
cessation.  Covers  four  m  jor  aspects:  impact  of  smoking  on  illness  and 
mortalit)-;  behavioral  conjponents;  current  cessation  programs;  and  effective 
intervention.  Also  discussts  the  illnesses  impacted  by  smoking;  identilv'ing  the 
physically  addicted  smoket  and  the  effects  ot  nicotine  withdrawal.  VHS. 
(Item  VT35) 


"Nicotine  Dependency  Evaluation  and  Treatment"  is  an  Individual 

Independent  Study  Package  to  help  you  understand  the  physiologic  effects  of 
nicotine,  tests,  and  questions  used  to  evaluate  dependena'.  It  will  give  you  an 
understanding  of  nicotine  and  how  it  affects  the  chemistry  of  the  brain,  how  it 
can  be  measured  in  bodily  fluids,  and  the  value  of  using  self-tests  to  determine 
addiction  levels.  This  lISP  also  teaches  the  imponance  of  nicotine  teplacement 
and  how  it  can  be  enhanced  with  behavioral  counseling.  60  pages.  (Item  SCI) 

"Bedside  Counseling  of  the  Hospitalired  Smoker"  is  an  Individual 
Independent  Study  Package  to  prepare  you  tor  the  role  ot  smoking  cessation 
counselor  to  hospital  inpatients.  Hospitalization  presents  a  unique  opportuniti.' 
to  assist  patients  to  quit  smoking.  This  IISP  helps  you  understand  the  role  of  the 
bedside  nicotine  dependence  counselor  and  how  to  assess  the  inpatient  smoker. 
You  will  be  able  to  help  patients  cope  with  nicotine  withdrawal,  increase 
motivation  for  permanent  cessation,  and  be  able  to  understand  factors 
contributing  to  smoking  relapse.  80  pages.  (Item  SC2) 


K 


I  want  to  learn  more  about  smoking  cessation.  Please  send  me 
the  items  indicated  below. 

SMI  —  Complete  Package.  $90  ($1 1 5  for  notimembers) 

R50  —  $50  ($70  for  nonmembers)  Item  SCI  —  $10 

VT35  —  $35  ($40  for  nonmembers)  Item  SC2  —  $10 

Shipping  for  complete  package  is  $3.50. 

Shipping  for  individual  items  is  $2  for  the  first  item.  25c  each  additional  item. 

Payment  enclosed  in  the  amount  of  S 

Bill  to  P.O.  number 

Charge  to  my         MasterCard  Visa 


1 


MasterCard 

Card  number 

Signature 


Expiration  date . 


kARC  Member  number . 

Ship  to  Attn: 

Bill  to  Attn:  


Institution 


Address 


City/State/Zip .^ 

American  Association  for  Respiratory  Care  •  1 1030  Abies  Ln.,  Dallas,  TX  75229-4593  •  (214)  243-2272,  FAX  (214)  484-6010 


The  Essential  Researchers  Guide 

Fundamental's  of 
Respiratory  Care  Research 

Fundamentals  of  Respiratoiy  Care  Research  is  essential  if  you  are  doing  rsearch.  Uses  step-by-step 
guidelines  to  teach  you  lu)vs'  to  implement  a  research  protocol.  Plus  it  helps  you  with  the  process  of 
conducting  a  research  study.  E.xplains  the  practical  importance  of  research  to  the  field  of 
respiratory  care.  And  it  gi\es  your  the  basic  tools  to  cary  out  and  critically  evaluate  your  research 
effort. 
Easy  to  use.  Requires  no  formal  training  in  research  methodology. 
♦      Text  is  organized  around  the  major  research  steps. 
Chapters  on  preparing  case  reports,  on  logistical  problems 
and  communicating  research  results. 
Examples  of  actual  research  studies  in  respiratory  care. 


by  Robert  L.  Chatbum.  RRT.  and  Ken  C.  Craig.  BA.  RRT 


I  need  Fundamentals  of  Respiratory  Care  Research.  Rush  my  copy  to  the  address  below. 
AARC  Members  S26.95.  Nonmembers  $29.95.  Please  include  $3  shipping  and  handling. 


I  Payment  enclosed  $ 


Purchase  Order  enclosed  P.O.  # 


Charge  to  my     MasterCard      Visa  Card  Number 


Expires 


Signature . 

Name 

Address 


.  AARC  Member  # 
Institutio 


TULY 24-26.  NATLES.  FL 


M 


DECEMBER  12-15,  SAN  ANTONIO,  TX 
iFANTASTiCO! 


Notices 


Notices  of  competitions,  scholarships,  fellowships,  examination  dates,  new  educational  programs,  and  the  like  will  be  listed  here  free  of 
charge.  Items  for  the  Notices  section  must  reach  the  Journal  60  days  before  the  desired  month  of  publication  (January  1  for  the  March 
issue.  February'  1  for  the  April  issue,  etc).  Include  all  pertinent  information  and  mail  notices  tt)  RFJ>PIR,\TORY  CARE  Notices  Dept. 
1 1030  Abies  Lane.  Dallas  TX  75229-4593. 


The  American  Respiratory  Care  Foundation  Awards  for  1992 

Funded  by  Allen  &  Hanburys 

1.  S2.000  for  the  best  original  paper  (stud>.  evaluation,  or  case  report)  accepted  for  publication  from  December  1991 
through  October  1992.  This  award  is  not  limited  to  papers  based  on  Open  Forum  presentations. 

2  Four  awards  of  $1,000  each  for  papers  accepted  for  publication  from  Nmcmher  1991  through  October  1992  based  on 
any  Open  Forum  presentation  (not  limited  to  1991  Open  Forum ). 

3.  Five  awards  of  S500  each  for  the  best  papers  submitted  (not  necessarily  published)  by  1992  Open  Foru.m  participants 
who  have  "never  published"  in  the  Journal.  The  never-published  first  author  must  present  the  abstract  at  the  Annual 
Meeting  and  must  submit  a  paper  based  on  the  abstract  before  the  1992  .Annual  Meeting  {received  in  the  Editorial  Office 
by  November  1,  1992).  Co-authors  may  ha\e  previously  published  in  Respir.JiTORV  C.\RE. 

Funded  by  Radiometer  America 

Three  awards  of  S333  each  are  to  be  awarded  to  the  authors  of  the  three  best  features  from  Test  Your  Radiologic  Skill, 
Blood  Gas  Comer,  and  PFT  Corner  accepted  for  publication  from  November  1991  through  October  1992.  .All  three  (or 
none)  of  the  features  may  be  chosen  from  a  specific  category  (eg.  all  three  may  be  chosen  from  Blood  Gas  Corner). 

Registration  Reimbursement 

As  in  the  past,  any  1992  OPEN  FORUM  presenter  (or  co-author  designee)  will  receive  complimentary  registration  for  an 
adequately  prepared  paper  based  on  his  1992  Open  Forum  abstract,  submitted  prior  to  or  at  the  1992  .Annual  Meeting. 

All  awards  will  be  made  at  the  1992  Annual  Meeting.  Papers  are  judged  automatically.  .\o  application  is  necessary. 


THE  NATION.4L  BOARD  FOR  RESPIR^\TORY  CARE— 1W2  Examination  and  Fee  Schedule 

CRTT  Fxamination 

Fee  Schedule 

EXAMINATION  DATE: 
.Applications  Accepted  Begmning: 

JULY  18.  1992 
March  1.  1992 

Entry  Level  CRTT — new  applicant; 
Entry  Level  CRTT— reapplicant; 

$90.00 
$60.00 

.Application  Deadline: 

May  1.  1992 

RRT  Written  and  Clinical  Simulation — 

EXAMINATION  DATE: 
Applications  Accepted  Beginning: 
Application  Deadline; 

NOVEMBER  14.  1992 

July  1.  1992 

September  1.  1992 

new  applicant; 

Written  Registry  Only— new  applicant; 
VVntten  Registry  Only — reapplicant; 

$190.00 
$90.00 
$60.00 

RRI  Kxaniinatiun 

EXAMIN.ATION  D.\TE: 
Applications  .Accepted  Beginning; 
Application  Deadline: 

EXAMINATION  DATE: 

JUNE  6.  1992 

December  1.  1991 

February  1.  1992 

DECEMBER  5.  1992 

Clinical  Simulation  Only  new  and  reapplicant 
Entry  Level  CPFT  new  applicant: 
Entry  Level  CPFT— reapplicant; 

Ad\anced  RPFT — new  applicant: 
Advanced  RPFT— reapplicant: 

SI(K),(K) 
$100.00 
$80.00 
S1.50.(X) 

Sl.'ono 

Applications  Accepted  Beginning: 
Applicalion  Deadline: 

June  1.  1992 
August  1.  1992 

CRTT  Rccrcdentialing; 

Active 

$25.00 

Inactive 
$60.00 

RFFT  Kxaminutinn 
EXAMINATION  DATE: 
Applications  Accepted  Beginning: 
Application  Deadline; 

DECEMBER  5.  1992 

July  I.  1992 

September  1.  1992 

RRT  Recredcntialing: 
Written  Registry  Examination 
Clinical  Simulation  Examination 
CPIT  Recredenlialing: 
RPIT  Recredentialine: 

$25.00 
$65.00 
$25.00 
$25.00 

$60.00 
$100.00 

$80.00 
$130.00 

CPI-T  t'xamination 

P/P  SPEC: 

$25.00 

$130.00 

L.XAMINATION  DATE; 

JUNE  6.  1992 

Membership  Renewal;  CRTT/RRT/CPFT/RPFT 

$12.00 

Applications  Accepted  Beginning; 

December  1.  1991 

.Application  Deadline; 

April  1.  1992 

8310  Neiman  Road  •  Lenexa, 

Kansas  66214  •  (913)  599-4200 
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RESPIRATION 
FEEDBACK 


I0^^2^ 


The  RFb  SYSTEM™  retrains  diaphragmatic  respiration  by  safely  and 
noninvasively  altering  brainwave  patterns  that  control  this  function. 

H.  Leaner,  M.D. 

RFb  SYSTEM™ 

Infrared  Diaphragmatic  Sensor  •  Respiration  Quotient  •  Totally  Effortless  For  Patient 


^^AU  patients  had  large  improvements  in  both  their  02  saturations  and 
their  A.T.S.  dyspnea  scores."* 


UNIQUE  BENEFITS 


RFb 


'Piyj       •  Increases  blood  oxygen  saturation^ 

•  Reduces  oxygen  requirements^ 

•  Reduces  dyspnea  significantly^ 

•  Results  are  long  lasting^ 

•  Case  studies  available 


"Dyspnea  arises  from  the  inappropriate  relationship  between  the  force  of 
contraction  of  the  respiratory  muscles  and  the  volume  of  air  exchange.  It  is 
our  belief  that  RFb  realigns  this  relationship  and  decreases  the  work  of 
breathing."^ 

u,t  wm.  Shearouse  RRT. 

"The  Use  of  Respiratory  Biofeedback  in 
Respiratory  Disease":  Respiratory  Care, 
Nov.  1991. 


NO  SPECIAL  TRAINING  REQUIRED 

Easy  Lease  Payments  Available 

CRT.  CODE  AVAILABLE  FOR  REIMBURSEMENT 


MANUFACTURER  REPRESENTATIVE  AREAS  AVAILABLE 


RFB  TECHNOLOGIES 

5840  Town  Bay  Drive 

Suite  #217 

Boca  Raton,  Florida  33486 

(407)  367-8611 

FAX  (407)  451-8560 

CAUnON:  Law  restricts  the  sale  and  use  by  or  on  the  order  of  a  licensed  practitioner. 


Circle  145  on  reader  service  card 


Medical  Device  ^,, .. 
S^LAboTAtory  ^^1 

Product  Problem  ^^J 
Reporting  Program 


Form  Approved:  0MB  No   0910-0143 


DATE  RECEIVED 


ACCESS  NO 


1.     PRODUCT  IDENTIFICATION: 

Name  of  Product  and  Type  ot  Device 

(Include  sizes  or  other  Identifying  characteristics  and  attach  latjeling,  If  available) 


Manufacturer's  NarT>e . 


Manufacturer's  City,  State,  Zip  Code . 


Is  this  a  disposable  item?         YES  I I       NO  I I 


Lot  Number(s)  and  Expiration  Date(s)  (If  applicable) 


Serial  Numberfs) 


Manufacturer's  Product  Number  and/or  Model  Number 


2.  REPORTER  INFORMATION: 
Your  Name 


Today's  Date . 


Title  and  Department . 

Facility's  Name 

Street  Address 

City 


State . 


Zip. 


Phone (       ) 


Ext: 


3.     PROBLEM  INFORMATION: 
Date  event  occurred 


Please  Indicate  how  you  want  your  Identity  publicly  disclosed: 

No  public  disclosure 

To  the  manufacturer/distributor 

To  the  manufacturer/distributor  and  to  anyone  who  requests  a 
copy  ot  the  report  from  the  FDA 


D 
D 
D 


This  event  has  been  reported  to:    Manufacturer  I I      FDA  I I 

Other 


If  requested,  will  the  actual  product  in- 
volved in  the  event  be  available  for  eval- 
uation by  the  manufacturer  or  FDA? 


YES 


D  NoD 


Problem  noted  or  suspected  (Describe  the  event  in  as  much  detail  as  necessary.   Attach  additional  pages  ff  required.    Include  how  and  where 
the  product  was  used.    Include  other  equipment  or  products  that  were  involved.    Sl(etches  may  be  helpful  in  describing  problem  areas.) 


RETURN  TO 
United  States  Pharmacopeia 
12601  Twinbrook  Parkway 
Rockvllle,  Maryland        20852 
Attention:    Dr.  Joseph  G.  Valentino 


OR 


CALL  TOLL  FREE  ANYTIME 

800-638-6725* 

IN  THE  CONTINENTAL  UNITED  STATES 

•In  Maryland,  call  coiloct  (301)  881-0256 
between  9:00  AM  and  4:30  PM 


Not- (or- profit  organizations  are  oflercd  a  tree  advertisement  of  up  to  eight  lines  to  appear,  on  a  space-available  basis,  in  Calendar  of 
Events  in  RhSPIRATORY  C\ri  Ads  for  other  meetings  are  priced  at  %?'.1'>0  per  line  and  require  an  insertion  order.  Deadline  is  the 
20th  of  the  month  luo  months  preceding  the  month  \ou  wish  the  ad  to  run  Submit  cop\  and  msertion  orders  to:  Calendar  of  E\ents. 
RESPIRATORY  C  \Rfc,  1 1030  Abies  Lane  •  Dallas  TX  75229-4593- 


Calendar 
of  Events 


AARC  &  AFFILIATES 


April  13-15  in  Philadelphia.  Pennsylvania.  The  PSRC 

presents  its  27th  Annual  Conference  and  Exhibition. 
"'Foundations  and  Discoveries."  at  the  Adam's  Mari^ 
Hotel.  Contact  Betsy  Schneck  [2\5)  829-3578  or  Kaih\ 
Yandle(21.^l4.S.V4.5|7. 

April    14-16  in   Fargo,  North   Dakota.  The   NDSRC 

presents  its  Annual  Respiratory  Care  Con\ention.  "Cur- 
rent and  Future  .Spirit  of  Excellence."  at  the  Double- 
wood  hin.  Lecture  topics  co\er  legislati\e  acti\ities. 
monitoring  systems,  and  patient  care  trends.  Contact 
Kathleen  Hanson.  Dakota  Hospital,  1720  University  Dr 
Fargo  ND  581(I\  (701 )  280-4100. 

.\pril  15-17  in  Des  Moines.  Iowa.  The  Iowa  Society  tor 
Respiratory  Care  presents  the  14th  Annual  Iowa  Lung 
Conference  at  the  Des  Moines  Marriott  Hotel.  Topics 
include  interpersonal  relations  in  the  work  place,  prep- 
aration for  the  CRTT  and  RRT  exams.  CLIA  update,  job 
inter\ievving.  non-traditional  bronchodilator  deli\er\. 
mechanical  ventilation,  and  nutritional  support.  Special 
speaker  is  Bob  Gibson,  baseball  hall-of-famer.  Contact 
Mike  Wheeler  RRT.  Respiratory  Care.  Iowa  Lutheran 
Hospital.  Des  Moines  lA  50316.  (515)  263-5108. 

.\pril  16-17  in  Lawrence,  Kansas.  The  KSRC  presents 
its  15th  annual  education  seminar.  Topics  include  pul- 
monary rehab,  professionalism,  the  resurgence  of  TB. 
and  asthma.  A  golf  tournament  and  Sputum  Bowl  are 
scheduled  for  the  15th.  Contact  Frank  Hart.  Pulmonary 
Services.  Shawnee  Mission  Medical  Center.  9100  West 
74th  St.  Shawnee  Mission  KS  66201.  (913)  676-2175. 

.\pril  21-24  in  Cincinnati.  Ohio.  Ohio.  Kentucky,  and 
Indiana  present  the  19th  .Annual  Region  II  for  Res- 
piratory Care  meeting  at  the  .Albert  B  Sabin  Convention 
Center.  The  e\ent  begins  .April  21  v\ith  four  concurrent 
specialty  programs:  alternate  site  ventilation,  people 
skills,  lab  quality  assurance,  and  laughter  in  nicotine 
addiction.  The  regular  meeting  then  continues  April  22- 
24.  Other  events  include  over  100  vendor  exhibits  and 
Sputum  Bowl  competitions.  Contact  Michael  Moore 
(513)221-.W50. 

April  22-24  in  Sioux  Falls.  South  Dakota.  The  SDSRC 

presents  its  .Annual  Meeting  at  the  Howard  Johnson. 
The  program  features  workshops  on  equipment,  hemo- 


dynamic monitoring,  weaning  the  unweanable.  updates 
on  cystic  fibrosis,  and  health  care  reform.  Speakers 
include  Senator  Tom  Daschel.  Dr  David  J  Pierson.  and 
AARC  Vice  President  Tommy  Rust.  For  information, 
contact  Li/  Grav  at  (605)  333-6302. 

April  29-30  in  Waterbury,  Connecticut.  The  CSRC 

presents  the  1 1th  .Annual  Super  Symposium  at  the  Sher- 
aton Hotel.  Topics  include  ultra  high  frequenc\  Jet  \en- 
tilation.  ECMO.  pressure  control  \entilation.  and  rehab. 
Social  e\ents  include  Wallsball  and  a  dance.  A  golf 
tournament  is  planned  for  the  28th.  Contact  Dan  Madi- 
son. CSRC.  PO  Box  3256.  Enfield  CT  06083.  (203) 
524-3212. 

April    29-May    1    in    Osage    Beach.    Missouri.    The 

MSRC  presents  its  21  si  .Annual  Educational  Setninar  at 
the  Tan-Tar-A  Marriott.  Topics  co\er  a  wide  range  of 
subjects,  including  care  of  the  caregiver,  CQl.  and  res- 
piratory protocols.  Contact  Wilma  Alexander  (816) 
276-4222. 

May  3-5  in  Bellevue,  Washington.  The  19th  Annual 
Pacific  Northwest  Regional  Respiratory  Care  Confer- 
ence is  slated  for  at  the  Bellevue  Red  Lion  Inn.  Topics 
cover  pediatric,  management,  and  critical  care  issues.  A 
special  guest  speaker  addresses  the  establishment  of  a  4- 
year  respiratory  care  program  in  Washington  State.  Call 
Richard  Larson  (206)  880-4585. 

May  6  -  AARC  Videoconference.  The  AARC.  in  con- 
junction with  VHA  Satellite  Network,  pre.sents  "Wean- 
ing from  Mechanical  Ventilation,"  one  in  a  series  of  live 
satellite  \ ideoconferences  titled  "Professor's  Rounds  in 
Respiratory  Care."  Featured  presenters  are  Drs.  Martin  J 
Tobin  and  David  J  Pierson.  Site  registration  for  entire 
staff  is  $245  for  AARC  members.  Call  (214)  830-0061. 

May  6-8  in  Madison,  Wisconsin.  The  WSRC  presents 
its  22nd  .Annual  Convention  at  the  Holida\    Inn-West 
Hotel  and  Convention  Center.  National  and  local  speak- 
ers present  lectures  for  practitioners  iif  all  specialties. 
Call  Tami  Meier.  RRT.  at  (608)  263-7050. 

May  7-9  in  Los  Angeles.  California.  The  CSRC  Chap- 
ter IV  presents  the  2nd  Neonatal/Pediatric  Pulmonary 
Care  Conference  and  Golf  Tournament.  Topics  include 
PFTs,  HFV.  asthma,  synchronous  infant  ventilation. 
PEP  &  autodrainage  therapy,  cardiac  surgery  update, 
and  surfactant  controversies.  The  cost  is  S45/dav  with 
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lunch  included.  C'onlacl  Kelvin  MacDi)iiukl.  Kaiser  I'er- 
manente.  1 2  1 3 )  667-6635. 

M;i\  13-15  in  El  Paso,  Texas.  The  Southwest  Region. 
lit  the  TSRC  presents  its  21st  Annual  Conference. 
"Ipdates  "92."  at  the  Westin  Paso  Del  Norte  Hotel. 
Contact  Yvonne  Banegas,  Respiratory  Care.  Pro\  idence 
Memorial  Hospital.  2()()l  N  Oregon.  El  Paso  TX  79902. 
(915)542-6563. 

May  27-29  in   M>rtle   lUaih,  South   Carolina.  The 

Georgia/South  Carolina  Region  VI  Ciiniiiiittee  presents 
its  Annual  Conference  and  Assembls  at  the  Landmark 
Hotel.  Topics  include  the  chemically  impaired  practi- 
tioner. PEP  mask  theraps  and  care  of  the  elderly.  Con- 
tact Bob  Barber.  Spartanburg  Regional  Medical  Center. 
101  E  Wood  St.  Spartanburg  SC  29303.  (803 1  591- 
6524. 

May  28-29  in  Laurel.  Maryland.  The  MD/DC  Society 
for  Respirators  Care  holds  its  2nd  Annual  "Conference 
h\  the  Tec"  at  Patuxent  Greens  Country  Club.  Topics 
include  PC/IRV.  ACLS  and  the  RCP.  CLIA  validation 
protocols,  continuous-flow  ventilation,  and  trends  in 
mechanical  \entilation.  Contact  ,loe  L\nolt  (202)  !S77- 
1064. 

June  3-5  in  St  Charles,  Illinois.  The  ISRC  presents  its 
23rd  .Annual  Stale  Conxcntion  at  Pheasant  Run  Resort. 
This  year's  theme.  "Looking  Back  to  Your  Future," 
takes  a  retrospecti\e  and  future  look  at  respiratory  care. 
The  meeting  features  lectures,  an  entry-le\el  review 
workshop,  management  vsorkshop,  exhibits,  entertain- 
ment, and  a  special  minisympt)sium  titled  "Future  Chal- 
lenges for  Health  Care  Providers."  Contact  Doug 
McQuerarv  (312)  962-4060  or  .lane  Rcvnolds  (312)  883"- 
6535. 

.lune  3-5  in  Checotah,  Oklahoma.  The  OSRC  presents 
its  27th  Annual  Seminar,  at  the  Fountainhead  Resort  on 
Lake  Eufala.  The  program  features  lectures  and  exhibits. 
Contact  Betty  Fisher  ('405  )  636-7065. 

.June  10-12  in  Koundtop,  New  \ Ork.  The  New  York 
and  New  Jersev  Sociciics  Jointly  hold  their  5lh  .Aiiiuial 
Managers  and  Educators  Conference  at  the  Winter 
Clove  Inn.  For  information,  contact  Patt)  Bowe  (519) 
270-7454  or  Ken  Wyka  (201 )  456-7228. 

OTHER  MEETIN(;S 

.\pril  9-10  in  San  Diego,  California.  1  he  Calil\)inia 
Society  for  Pulmonar>  Rehabilitation  (CSPR)  presents 
the  3rd  annual  stale  meeting  "Charting  New  Horizons  in 
Pulmonars  Rehabilitation"  at  the  L'.S.  Grant  Hotel  in 
San  Diego.  Contact  Mary  Jo  Zanella-Goldzimer.  pro- 
gram chairperson.  3335  Country  Rose  Circle.  ()li\ehain 
CA  92024.  (619)  740-4584  (beeper). 
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.April  27-28  in  N'irginia  Beach,  N'irginia.  The  Cal- 
ifornia College  for  Health  Sciences  (CCHS)  presents 
"The  9()'s  Staffing  Solutions  in  Respiratory  Care"  semi- 
nar at  The  Cavalier  Hotel.  Contact  Doria  Pasqual. 
CCHS.  222  West  24th  St.  National  Citv  CA  91950. 
(6|g)  477-4800. 

May  3-5  in  Helle\ue,  Washington.  The  19th  .Annual 
Pacific  Northwest  Regional  Respirator)  Care  Confer- 
ence will  be  held  at  the  Bellexue  Red  Lion  Inn.  Topics 
cover  pediatric,  management,  and  critical  care  issues. 
Also,  a  guest  speaker  v\ill  address  the  establishment  of 
a  four-year  respirators  care  program  in  Washington 
slate.  For  details,  call  Richard  Larson  at  (2()6i  SSO- 
4585. 

May  16-23  on  a  Caribbean  Cruise.  Come  aboard  the 
new  Costa  Classica  for  a  "Calm  Seas  .Ahead"  \c)\age  to 
Jamaica.  Grand  Cayman.  Cozumel.  and  Pla\a  del  Car- 
men/Cancun.  For  information,  contact  Dream  Cruises 
(714)  636-6660  or  800-462-3628.  Write  10882  La  Dona 
Ave.  Garden  Grove  CA  92640. 

September  6-13  on  a  Caribbean  Cruise.  Dream 
Cruises  presents  its  6th  Annual  Labor  Day  Cruise.  "Sea 
No  Evil."  Ports  of  call  include  Miami.  Nassau.  Blue 
Island.  San  Juan.  St  John,  and  St  Thomas.  Starting  price 
with  air  is  ,$925  per  person/double  occupancv.  Contact 
Kathy  Kearney  at  10882  La  Dona  .A\e.  Garden  Gnne 
CA  92640,  (800)  462-3628  or  (714)  636-6660. 


NEW    AND    UPDATED 

Individual    Independent 

Study   Packages 

NEW     •     Microbiology  for  Respiratory  Care:  A  Review 
of  Microbial  Growth  and  Cross-Contamination.  The  CDC 

estimates  that  5%  to  15%  of  patients  contract  nosocomial 
infections  and  about  20,000  die  each  year.  This  study  package 
provides  you  with  an  overview  of  some  important  aspects  of 
microbiology  in  respiratory  care  There  are  four  main  sections: 
classification  and  charactenstics  of  microbes,  requirements  for 
microbial  growth,  cross-contamlnation.  and  prevention  of  disease 
transmission     Item  CS17  —  $10 

NEW  •    Arterial  Blood  Gas  Interpretation.  Describes  a 

systematic  method  that  allows  you  to  correctly  classify  the  add- 
base  cfysfunction  and  to  relate  the  diagnosis  concisely  and 
coherently  to  other  members  of  the  health  care  team 
item   PE10  —  $10 

UPDATED    •   Ventilation/Perfusion   Relationships   In 
Health  and  Disease.  Ventilation'perfusion  abnormalities 
account  for  the  major  share  of  the  severe  hypoxemia  observed  in 
COPD,  with  alveolar  hypoventilation  representing  an  additional 
contnbuting  factor  Because  of  the  relatively  high  Incidence  of 
COPD  in  the  patient  papulation  treated  by  respiratory  care 
practitioners  it  is  Important  that  you  have  an  understanding  of 
vontilation/perfuslon  concepts     Item  CS21  —  $10 

To    order,    call    (214)    243-2272 

or  write  the  AARC 

P.O.    Box    29686,    Dallas,    TX    75229 

PLEASE    ADD    $2    FOR    SHIPPING. 


AEROSOL  TREATMENT  GUARD 


;)As^i 


PROTECTION  DURING  SPUTUM 
INDUCTION  AND  AEROSOL 
TREATMENTS!  This  portable 
Chamber  is  designed  to  draw  the 
room  air  away  from  the  caregiver, 
around  the  patient  receiving 
treatment,  and  into  the  filtering 
system 


In  addition  to  protection  for  your  caregivers,  important 

benefits  include  comfort  and  ease  of  use,  no  feeling  of  isolation 

by  the  patient,  and  reduction  in  risk  of  hospital  liability 


PO  Box  1744 
Bellevue.  WA  98009 
206861-7761 
206  881-3654  (Fax) 


Call  For  Information 
1-800-426-1042 


Reward  Your  Staff  And  Peers... 

Show  Them  You  Appreciate 
Their  Professionalism. 


Greeting  Cards  — 

This  humorous  set  of  lour 
difterent  greeting  cards  is  great 
for  your  colleagues,  patients,  or 
friends  with  sayings  such  as,  "I 
may  be  attached  to  my 
ventilator    .but  you  are  my 
inspiration!"  Four-card  set 
contains  a  birthday,  get-well, 
friendship,  and  stop-smoking 
card 

ltemR7  — $4,Pkg4 
(Member  $2) 


Pen-on-a-Rope  — 

The  one  pen  that  is  always 
handy,  and  the  perfect  holiday 
gift  for  respiratory  care  staff  for 
a  job  well  done  This  bright  blue 
pen  is  attached  to  a  rope  that 
can  be  worn  around  the  neck. 
Black  ink. 

Item  RIO  — $3  Ea 
(Member  $1.50) 


Circle  129  on  reader  service  card 


NEW!  SI  Conversion 

Card  —  This  handy  card 
helps  you  convert  units  used 
in  respiratory  care  to  SI,  Fits 
conveniently  in  your  pocket. 
It's  a  great  tool  to  provide 
your  staft 

ltemR43  — $12, 
Pkg  25  (Member  $6) 


Learn 


THE 

Mechanics 


Monitoring  Respiratory 

Mechanics  During 
Mechanical  Ventilation 

-  By  Robert  L.  Chatburn,  RRT. 

Explains  how  physical  and 
mathematical  models  are 
developed  and  applied,  how 
such  models  are  incorporated 
into  \'entilator  design  to  provide 
estimates  of  mechanics,  and 
some  of  the  problems  that  can 
develop  because  of  the 
limitations  of  the  models. 
Chatbum  points  out  that  lack  of 
consistency  among 
manufacturers  in  the  way  in 
which  compliance  and 
resistance  are  measured  and 

temperature  conversions  are  applied  and  how  the  lack  of 

published  accuracy  and  precision  information  make  data 

interpretation  difficult. 

Item  VT30  -  VHS  (60  minutesi  540  (Member  $35).  .-Vcid  52  for  shipping. 

Call  or  FAX  Your  Order  to 

(214)  243-2272  (214)  484-2720 


American  Association  for  Respiratory  Care 

11030  Abies  Lane  •  Dallas,  TX  75229-4393 


Ventilation 


NEW!  PosMt  Notes  — 

Use  "Respiratory  Care. ..Cares" 
Post-It  Notes'  on  the  |ob  or  at 
home.  This  distinctive  design 
clearly  identifies  your  profession 
and  department.  Twenty-five 
sheets  to  a  pad. 

ltemR40  — $10, 
Pkg  10  (Member  $5) 


Orders  with  Credit  Cards  or  P  O  Numbers  may  call 
(214)  243-2272  or  FAX  it  to  (214)  484-6010 

I  want  to  reward  my  staff.  Send  me  tfie  following: 

Quantity 


ltem« 

kiO 
RiO 
R7 
R43 


Product 

Post-It  Notes' 
Peti-ofi-o-rope 
Greetifig  Cords 
SI  Convefsiofi  Cord 


Subtotol  $ 

Shipping 

Total  Amount  $_ 


Amount 

S 

$ 

$ 

s 


$a.oo 


Payment  enclosed  in  the  amount  of 
Bill  me,  my  P.O  No.  is 


Charge  to  my       Visa       MasterCard 

Cord  # 

Exp  Dote 


Signature  . 


AARC  Member  #_ 
Name 


Institution  

Address 

City/State/Zip  _ 
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RE/PIRfflORy  ORE 


Manuscript-Preparation  Instructions  for 
Authors  and  Typists 


General  Information 

Respiratory  Care  welcomes  original  manuscripts  related  to 
respiratory  care  and  prepared  according  to  these  Instructions. 
Perfection  is  not  required,  but  efforts  in  that  direction  are 
appreciated.  Computer  diskette  submissions  are  encouraged 
and  may  reduce  processing  and  review  time.  See  requirements 
in  these  Instructions. 

Editorial  consultation  is  available  by  telephone  or  letter  at 
any  stage  of  planning  or  wnting.  Specific  guidance  (in  printed 
form)  will  be  provided  on  request  for  writing  a  research  paper, 
a  case  report,  an  evaluation,  a  review,  overview,  or  update  or  a 
book  review;  for  converting  to  and  from  SI  units;  and  for  in- 
house  manuscript  review.  For  typists,  a  model  manuscript,  list 
of  journal  name  abbreviations,  and  copy  of  these  Instructions 
is  available.  Write  to  RESPIRATORY  CARE,  11030  Abies  Lane, 
Dallas  TX  75229-4593.  or  call  (214)  243-2272. 

Manuscripts  are  reviewed  by  authoritative  referees  in  a  dou- 
ble-blind manner.  Accepted  manuscripts  may  be  copyedited 
for  clarity  and  style;  authors  receive  galleys  to  proofread 
before  publication.  Published  papers  are  copyrighted  by  the 
publisher  and  may  not  be  published  elsewhere  without  per- 
mission. 

Publication  Categories 

Research  .\rticle:  A  report  of  an  original  investigation  (a 
studs ). 

Evaluation  of  Device/Method/Technique:  A  description  and 
evaluation  of  an  old  or  new  device,  method,  technique,  or 
modification. 

Case  Report:  .X  repon  of  a  clinical  case  thai  is  uncommon,  or 
was  treated  in  a  new  way.  or  is  exceptionally  instructive.  .\\\ 
authors  must  have  been  associated  with  the  case.  .'\  case- 
managing  physician  must  either  be  an  author  or  furnish  a  letter 
approving  the  manuscript. 

Review  Article:  A  comprehensive,  critical  review  of  the  lit- 
erature and  state-of-the-art  summary  of  a  pertinent  topic  that 
has  been  the  subject  of  at  least  40  published  research  articles. 

Overview:  A  critical  review  of  a  pertinent  topic  about  which 
not  enough  has  been  published  to  merit  a  Rc\  icu  ,\nicle. 

Update:  A  report  of  subsequent  developments  in  a  topic  that 
has  been  critically  reviewed  in  this  journal  or  elsewhere. 

Point  of  View  Paper:  A  paper  expressing  personal  but  sub- 
stantiated opinions  on  a  pertinent  and  controversial  topic. 

Special  Article:  A  pertinent  paper  not  fitting  one  of  the  fore- 
going categories  may  be  acceptable  as  a  Special  Article.  It  is 


advisable  to  consult  the  Editor  before  wnting  or  submitting 
such  a  paper. 

Editorial:  A  paper  draw  ins  attention  to  a  pertinent  concern;  it 
may  present  an  opposing  opinion,  clarify  a  position,  or  bring  a 
problem  into  focus. 

Letter:  A  signed  communication  about  prior  publications  in 
this  journal,  or  about  other  pertinent  topics.  Tables  and  illustra- 
tions may  be  included.  Type  double-spaced.  suppU  a  title, 
mark  "For  publication." 

Blood  Gas  Corner:  .A  brief,  instructive  case  report  involving 
respiratory  care  blood  data — with  questions,  answers,  dis- 
cussion. 

PPT  Corner:  Like  Blood  Gas  Corner,  but  in\ol\ing  pul- 
monary function  tests. 

Test  Your  Radiologic  Skill:  Like  Blood  Gas  Comer,  but 
involving  pulmonary  medicine  radiography  and  including  one 
or  more  radiographs,  may  in\olve  imaging  techniques  other 
than  conventional  chest  radiographs . 

Review  of  Book,  Film.  Tape,  or  Software:  .A  balanced,  crit- 
ical review  of  a  recent  release. 

Considerations 

Prior  and  Duplicate  Publication:  Work  that  has  been  piih- 
lished  or  accepted  elsewhere  usualK  should  not  be  submitted. 
In  special  instances,  the  Editor  may  consider  such  material. 
provided  that  permission  to  publish  is  given  by  the  author  and 
other  publisher.  Please  consult  the  Editor  before  submitting 
such  work. 

Authorship:  .Ml  persons  listed  as  authors  should  have  par- 
ticipated in  the  reported  work  and  the  shaping  of  the  manu- 
script; all  should  have  proofread  the  submitted  manuscript;  and 
all  should  be  able  to  publicly  discuss  and  defend  the  paper's 
content.  A  paper  with  collective  (corporate)  authorship  must 
specify  the  key  persons  responsible  for  the  article.  Authorship 
is  not  justified  solely  on  the  basis  of  solicitation  of  funding, 
collection  or  analysis  of  data.  pro\  ision  of  advice,  or  similar 
services.  Persons  performing  such  ancillary  services  may  be 
recognized  in  the  Acknowledgments  .section. 

Conflict  of  Interest:  Authors  of  research  or  evaluation  papers, 
points  of  \iev\.  or  editorial  are  asked  to  disclose  on  the  manu- 
script's title  page  any  liaison  or  financial  arrangement  they 
may  have  with  a  manufacturer  or  distributor  whose  product 
figures  in  the  submitted  manuscript  or  with  the  manufacturer 
or  distributor  of  a  competing  product.  (Such  arrangements  will 
not  disqualify  a  paper  from  consideration  and  will  not  be  dis- 
closed to  reviewers.) 
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INSTRUCTIONS  FOR  AUTHORS  &  TYPISTS 


Preparation  of  thi-  Manuscript 


Details  about  Sections: 


Note:  in  addition  to  reading  thcst  Instruutions,  authors  and 
typists  can  benefit  from  inspecting  papers  recently  published  in 
Rf.spiratoR'i  Carh  and  using  them  as  models. 

General  Specillcations 

Type  on  one  side  ot'  vshite  bond  paper.  216  x  279  mm  (8  in.  x 
1  1  in.)  with  margins  ol'at  least  2.*^  mm  ( 1  in.  I  on  all  sides  of  the 
page.  Double-space  the  entire  manuscript  (three  lines  per  ver- 
tical inch).  Number  all  pages  in  upper-right  corners.  Indent 
paragraphs  5  spaces.  Do  not  justify.  Do  not  underline  titles, 
headings,  or  other  words.  Do  not  type  authors'  names  or  other 
identification  anywhere  except  on  the  title  page.  Repeat  title 
only  (no  authors)  on  the  abstract  page.  Begin  each  of  the  fol- 
lowing on  a  new  page:  title  page,  abstract,  text,  product- 
sources  list,  acknowledgments,  reference  list,  each  table,  each 
appendix,  list  of  figure  legends.  Use  standard  English.  Employ 
the  first  person  and  active  voice  (eg,  "We  believe  that  pigs  can 
fly")  rather  than  the  "obscure  person'  and  passive  voice  (eg.  "It 
is  believed  that  pigs  can  fly") — because  the  latter  obscures  the 
identity  of  the  responsible  party  (the  believer). 

Headings  in  Text:  Center  main  section  headings  on  the  page 
and  type  them  in  capital  and  small  letters  (eg.  Introduction. 
Methods.  Results.  Discussion).  Begin  subheadings  at  the  left 
margin  and  type  them  in  capital  and  small  letters  (eg.  Patients. 
Equipment.  Statistical  Analysis).  Do  not  underline  or  darken 
section  headings  or  subheadings. 

Manuscript  Structure 

Most  kinds  of  papers  have  standard  parts  in  a  standard  order, 
as  shown  hereafter.  However,  papers  can  vary  indi\idually, 
and  not  all  papers  w  ill  have  all  the  parts  listed  here. 

Research  Article:  Title  Page.  Abstract.  Introduction,  Meth- 
ods. Results.  Discussion.  Conclusions.  Product  Sources. 
Acknowledgments.  References.  Tables.  Appendices.  Figure 
Legends. 

Evaluation  of  Device/Method/Technique:  Title  Page.  Ab- 
stract. Introduction,  Description  of  Device/Method/Technique, 
Evaluation  Methods,  Evaluation  Results,  Discussion,  Conclu- 
sions, Product  Sources,  Acknowledgments,  References, 
Tables.  Appendices.  Figure  Legends. 

Case  Report:  Title  Page.  Introduction.  Case  Summary.  Dis- 
cussion. References.  Tables,  Figure  Legends. 

Review  Article:  Title  Page.  Table  of  Contents.  Introduction. 
Review  of  the  Literature.  State-of-the-Art  Summary,  Acknowl- 
edgments, References.  Tables,  appendices,  and  illustrations 
may  be  included.  Other  formats  may  be  suitable. 

Point  of  View  Paper:  Title  Page,  Text,  References.  Tables 
and  illustrations  mas  be  included. 


Title:  Make  the  paper's  title  as  specific,  clear,  and  yet  as  short 
as  you  can. 

Title  Page:  List  (a)  title  of  the  paper;  (b)  full  names  of  all 
authors,  with  academic  and  credential  letters,  professional 
titles,  and  institutional  affiliations;  (c)  name,  address  (include 
building  and/or  room  number  for  courier  service),  telephone 
number,  and  Fax  number  of  corresponding  author;  (d)  name 
and  address  for  reprint  requests;  (e)  sources  of  support  such  as 
grants,  equipment,  drugs,  and  supplies;  (f)  name  of  organiza- 
tion, location,  and  date  of  any  meeting  at  which  a  version  of 
the  paper  has  been  presented;  (g)  disclosure  of  financial  rela- 
tions of  any  author  with  commercial  products  or  interests  con- 
nected with  the  paper — or  with  competing  products  or  inter- 
ests; (h)  name,  title,  and  affiliation  of  statistical  consultant,  if 
any;  and  (i )  disclaimers,  if  any. 

Abstract:  (required  only  for  research  articles  and  evaluations 
of  devices/  methods/techniques).  The  abstract  must  summarize 
what  was  studied;  why  and  how  it  was  studied;  the  results, 
including  important  data  and  statistical  significance;  and  con- 
clusions drawn  from  the  results.  All  information  in  the  abstract 
must  also  appear  in  the  paper  itself.  Do  not  cite  references  in 
the  abstract.  The  abstract  for  a  research  article  should  include 
the  following  headings  (in  all  capital  letters),  appropriately 
placed  within  the  abstract  and  followed  by  colons:  BACK- 
GROUND, METHODS,  RESULTS,  CONCLUSIONS.  The 
abstract  for  a  paper  evaluating  a  device/method/technique 
should  include  the  following  headings:  BACKGROUND, 
DESCRIPTION  OE  DEVICE,  EVALUATION  METH- 
ODS, EVALUATION  RESULTS,  CONCLUSIONS.  The 
abstract  should  be  all  one  paragraph,  not  indented,  and  not 
longer  than  250  words.  Center  title,  typed  in  capital  and  lower 
case  letters,  over  abstract. 

Introduction:  Briefly  describe  the  background  of  the  work  or 
the  paper.  Cite  only  pertinent  references,  and  do  not  review  the 
subject  extensively.  Do  not  include  data  or  conclusions  from 
the  work  reported  in  your  paper.  In  a  research  paper,  end  this 
section  with  a  clear  statement  of  the  research  question(s)  or 
hypothesis(es). 

Methods  Section  (in  a  research  paper):  Describe  the  selection 
of  patients,  controls,  or  laboratory  animals.  Give  details  about 
randomization.  Describe  methods  for  blinding  of  observations. 
Give  numbers  of  observations.  Report  losses  to  observation 
(eg,  dropouts  or  disqualified  subjects),  listing  numbers  of  sub- 
jects or  data  sets  lost,  when  lost,  and  why  lost.  Describe  meth- 
ods in  sufficient  detail  to  allow  other  workers  to  replicate  your 
work.  Give  references  to  established  methods;  provide  refer- 
ences and  brief  descriptions  for  methods  that  have  been  pub- 
lished but  are  not  well  known;  describe  new  or  substantially 
modified  methods,  give  reasons  for  using  them,  and  evaluate 
their  limitations.  Report  calibration  of  measuring  devices. 

Drugs — Identify  precisely  all  drugs  and  chemicals  used,  giving 
generic  names,  doses,  and  routes  of  administration.  If  desired. 
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brand  names  may  be  given  in  parentheses  after  generic  names. 
Commercial  Products — Identify  any  commercial  product 
(including  model  number  if  applicable)  the  first  time  it  is  men- 
tioned, giving  the  manufacturer's  name,  city,  and  state  or  coun- 
try— in  parentheses  in  the  text.  If  four  or  more  products  are 
mentioned,  do  not  list  any  manufacturers  in  the  text;  instead, 
list  them  on  a  Product  Sources  page  at  the  end  of  the  text 
before  the  References.  Provide  model  numbers  when  available 
and  manufacturer's  suggested  price  if  the  study  has  cost  impli- 
cations. 

Ethics — When  reporting  experiments  on  human  subjects,  indi- 
cate that  procedures  were  in  accordance  with  the  ethical  stan- 
dards of  the  institution's  committee  on  human  experi- 
mentation. State  that  informed  consent  was  obtained  after  the 
nature  of  the  procedure(s)  had  been  explained.  Do  not  use 
patient's  names,  initials,  or  hospital  numbers  in  text  or  illustra- 
tions. When  reporting  experiments  on  animals,  indicate  that 
the  institution's  or  any  national  guide  or  national  law  on  the 
care  and  use  of  laboratory  animals  was  followed. 

Statistics — In  the  last  paragraph  of  the  Methods  section,  iden- 
tify the  statistical  tests  used  in  analyzing  the  data,  and  give  the 
prospectively  determined  level  of  significance.  Cite  references 
to  support  choices  of  tests.  (Cite  textbooks  or  published  arti- 
cles, not  handbooks  of  commercial  software.)  Identify  any  gen- 
eral-use or  commercial  computer  programs  used,  naming  man- 
ufacturers and  their  locations. 

Re.sults  Section:  Present  results  in  logical  sequence  in  the  text. 
Tables  and  illustrations  may  also  present  data.  Do  not  repeat  in 
the  text  all  the  data  in  the  tables  or  illustrations;  emphasize  or 
summarize  only  important  observations  and  trends.  Be  sure  to 
report  all  the  results;  do  not  save  some  of  them  for  the  Dis- 
cussion section.  Do  not  discuss  the  findings  in  the  Results  sec- 
tion. Exact  p  values  are  preferred  in  all  cases  but  are  essential 
when  values  are  not  statistically  significant.  Do  not  report  orig- 
inal results  merely  as  nonsignificant  or  NS. 

Discu.ssion  .Section:  It  may  be  useful  to  restate  the  research 
question(s),  but  do  not  repeat  in  detail  the  data  or  other  mate- 
rial given  in  the  Introduction.  Methods,  or  Results  sections. 
Emphasize  the  new  and  important  aspects  of  the  study  and  the 
conclusions  that  follow  from  them.  Present  the  implications 
and  limitations  of  the  findings — including  implications  for 
future  research.  Relate  the  findings  to  other  relevant  published 
work.  Link  the  conclusions  with  the  goals  of  your  work,  but 
avoid  unqualified  statements  and  conclusions  not  completely 
supported  by  your  data.  Avoid  claiming  priority  and  alluding 
to  work  that  has  not  been  completed.  State  new  hypotheses 
when  warranted,  but  clearly  label  them  as  such.  Recommenda- 
tions, when  appropnate,  may  be  included.  Provide  a  clear 
"take-away'  message  for  readers — either  at  the  end  of  the  Dis- 
cussion section  or  in  a  separate  Conclusions  section. 

Product  Sources  Page:  When  more  than  three  commercial 
products,  including  statistical  software,  are  mentioned  in  the 
paper,  list  manufacturers'  names,  cities,  and  states  or  countries 
on  a  Product  Sources  page  after  the  text.  For  each  kind  of 


product,  list  the  generic  term,  brand  name  and  model  number, 
manufacturer's  name,  city,  and  state  or  country.  Man- 
ufacturer's suggested  price  should  be  included  when  the  study 
or  evaluation  has  cost  implications.  For  example: 

Manual  Resuscitators: 

BagEasy,  Respironics  Inc,  Murrysville  PA,  $20.50 

Code  Blue.  Vital  Signs  Inc.  Totowa  NJ.  $19.85 

Ventilators: 

7200.  Puritan-Bennett  Corp.  Overland  Park  KS 

Bear  Cub,  Bear  Medical  Systems,  Riverside  CA 
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methodology;  data  collection;  statistical  advice  or  analysis: 
equipment  selection  or  operation;  cooperation  as  caregiver, 
patient,  or  subject;  manuscript  preparation;  in-house  review; 
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Use  of  References:  References  are  used  to  support  statements 
of  fact,  to  indicate  sources  of  information,  or  to  guide  readers 
to  further  infomiation.  Be  careful  to  make  clear  in  the  text  the 
reason  for  a  specific  citation  (ie.  do  not  imply  support  of  a 
statement  of  fact  by  citing  a  reference  that  simph  addresses 
the  issue).  Cite  only  sources  that  have  actually  been  consulted 
and  evaluated  by  the  authors.  Cite  only  published  or  accepted 
material.  Cite  original  articles  in  preference  to  textbooks, 
review  articles,  abstracts,  editorials,  or  letters.  .Avoid  citing 
abstracts  more  than  3  years  old  and  make  e\ery  effort  to  deter- 
mine whether  an  abstract  has  been  subsequently  published  as  a 
full-length  paper.  Avoid  citing  non-English  language  sources. 
When  citing  from  a  book,  specify  the  page  numbers  unless  you 
are  citing  the  entire  book.  If  you  cite  a  paper  that  has  been 
accepted  but  not  yet  published  ("in  press"),  provide  a  copy  of 
the  paper  to  the  Editor  when  you  submit  your  manuscript. 

Do  not  cite  unpublished  observations  as  references.  Instead, 
identify  written  (not  oral)  communications  in  parentheses  in 
the  text,  giving  the  writer's  name  and  Ux'ation  and  the  date  of 
the  communication.  Information  from  manuscripts  submitted 
but  not  yet  accepted  should  be  cited  in  the  text  (in  parentheses) 
as  "unpublished  observations." 

Citing  References  in  the  Text:  The  first  reference  you  cite  is 

Reference  I.  the  next  is  Reference  2.  etc.  After  the  first  citation 
of  a  reference,  use  its  original  number  if  you  cite  it  again  later 
in  the  paper.  Cite  references  by  superscript,  full-size,  arable 
numerals.  Do  not  enclose  in  parentheses.  If  a  citation  numeral 
is  located  at  the  end  of  a  phrase  or  sentence,  place  the  numeral 
after  (outside)  the  comma,  semicolon,  or  period — not  before 
(inside)  it.  A  void  citing  references  at  the  end  of  a  phrase  or  sen- 
tence if  they  pertain  only  to  internal  parts  of  the  phrase  or  sen- 
tence; instead,  cite  them  at  the  pertinent  places  within  the 
phrase  or  sentence. 
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Listing  References:  Staning  on  a  new  page  after  the  text,  list 
the  references  in  numerical  order.  Do  not  employ  "op  cit"  or 
"ibid."  Type  references  double-spaced,  using  the  styles  of  the 
examples  given  hereafter.  List  all  authors  (do  not  use  "et  al"). 
In  titles  of  articles  and  books,  capitalize  only  first  words  and 
proper  names.  .Abbreviate  journal  names  as  in  Index  Medicus. 
Spell  out  in  full  the  names  of  less  well  know  n  or  nonindexed 
journals  and  periodicals  If  the  cited  item  is  an  abstract,  edi- 
torial, or  letter,  identity  it  as  such  in  parentheses  following  the 
item's  title.  Provide  both  first  and  last  complete  page  numbers. 
Do  not  lea\e  spaces  between  dates  and  \olume  and  page  num- 
bers. Obtain  authors'  names,  article  and  book  titles,  dates,  and 
volume  and  page  numbers  from  the  original  cited  articles  and 
books,  not  from  other  articles'  reference  lists,  which  often  are 
inaccurate.  Examples  of  correct  reference  listings  follow  (these 
are  single-spaced  here  but  must  be  double-spaced  in  a  manu- 
script). 

.Article  in  a  journal  carrying  pagination  throughout 
volume: 

1.  Shepherd  KE.  Johnson  DE.  Bronchodilator  testing:  an 
analysis  of  paradoxical  responses.  Respir  Care  1988: 
33:667-671. 

Article  in  publication  that  numbers  every  issue  beginning 
with  Page  1: 

2.  Bunch  D.  Establishing  a  national  database  for  home 
care.  AARC  Times  1991 :15(Mar):61. 62,64. 

Corporate  author  journal  article: 

3.  American  Association  for  Respiratory  Care.  Criteria  for 
establishing  units  for  chronic  \entilator-dependent 
patients  in  hospitals.  Respir  Care  1988:33:  lO-W-1046, 

Article  in  journal  supplement:  (Journals  differ  in  their  meth- 
ods of  numbering  and  identifying  supplements.  Supply  suf- 
ficient information  to  allow  retrieval.) 

4.  Reynolds  HY.  Idiopathic  interstitial  pulmonary  fibrosis. 
Chest  1986:89(3,  Suppl):I39s-143s. 


Letter  in  journal: 

8.  Smith  DE,  Herd  D,  Gazzard  BG.  Reversible  bron- 
choconstriction  with  nebulised  pentamidine  (letter). 
Lancet  1988:2:905. 

Paper  accepted  but  not  yet  published: 

9.  Hess  D.  New  therapies  for  asthma.  Respir  Care  (year,  in 
press). 

Personal  author  book:  (Specific  pages  should  be  cited  when- 
ever possible.) 

10.  Nunn  JF.  .Applied  respiratory  physiology.  New  York: 
Appleton-Century  Crofts,  1969. 

Note:  To  specify  pages  in  a  book,  place  a  colon  after  the  year 
and  then  list  the  page(s).  Examples:  1969:85  (one  page). 
1969:85-95  (series  of  contiguous  pages),  1969:85,95  (separ- 
ated pages). 

Corporate  author  book:   (Specific  pages  should  be  cited 

whenever  possible.) 

1 1 .  American  Medical  Association  Department  of  Drugs. 
AMA  drug  evaluations,  3rd  ed.  Littleton  CO:  Publishing 
Sciences  Group.  1977. 

Book  with  editor(s):  (Specific  pages  should  be  cited  when- 
ever possible.) 

12.  Guenter  CA,  Welch  MH,  editors.  Pulmonary  medicine. 
Philadelphia:  JB  Lippincott,  1977. 

Chapter  in  book:  (Specific  pages  should  be  cited  whenever 
possible.) 

13.  Pierce  AK.  Acute  respiratory  failure.  In:  Guenter  CA, 
Welch  MH,  editors.  PulmonaPi  medicine.  Phiidelphia: 
JB  Lippincott,  1977:171-223. 


Abstract  in  journal:  (Abstracts  are  not  strong  references. 
Abstracts  more  than  3  years  old  should  not  be  cited.  When 
cited,  abstracts  should  be  identified  as  such.) 

5.  Stevens  DP.  Scavenging  ribavirin  from  an  oxygen  hood 
to  reduce  environmental  exposure  (abstract).  Respir 
Care  1990;35:1087-1088. 

Editorial  in  journal: 

6.  Rochester  DF.   Does  respiratory  muscle  rest  relieve 
fatigue  or  incipient  fatigue?  (editorial).  Am  Rev  Respir 
Dis  1988:138:516-517. 

Editorial  with  no  author  given: 

7.  High   frequency   ventilation   (editorial).   Lancet    1991: 
1:706-708. 


Newspaper  article: 

14.  Rensberger  B.  Specter  B.  CFCs  may  be  destroyed  by 
natural  process.  The  Washington  Post  1988  Aug  7:Sect 
A:2(Col5). 

Dictionary  or  similar  reference: 

15.  Pneumohemopericardium.  Dorland's  illustrated  medical 
dictionary,  26th  ed.  Philadelphia:  WB  Saunders,  1981: 
1038. 

Tables:  Use  tables  to  display  information,  compare  data,  or 
show  trends.  Start  each  table  on  a  separate  page.  Do  not  con- 
struct a  table  with  fewer  than  four  lines  (rows)  of  data  (instead, 
put  the  data  in  the  text).  Avoid  more  than  8  columns  across. 
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Number  tables  as  Tabic  1.  Table  2,  etc.  consecutively  in  the 
order  of  their  first  mention  in  the  text.  Place  the  number  and  a 
descriptive  title  above  the  table  (not  on  a  separate  page).  Give 
each  column  a  brief  heading.  Place  explanatory  matter  in  foot- 
notes, not  in  the  title  or  column  headings.  Explain  in  footnotes 
all  nonstandard  abbreviations  and  symbols  used  in  the  table. 
To  key  footnotes  to  the  table  body,  use  conventional  designa- 
tions (asterisk,  dagger,  double  dagger,  etc)  in  consistent  order, 
placing  them  superscript  in  the  table  body. 

Double-space  all  elements  of  tables,  including  titles,  column 
headings,  data,  and  footnotes.  Continue  a  deep  table  on  fol- 
lowing pages.  Do  not  use  horizontal  or  vertical  rules.  Do  not 
submit  tables  as  photographs,  or  reduced  in  size,  or  on  oversize 
paper.  Use  the  same  typeface  as  in  the  text.  Supply  the  name 
and  version  of  any  table-building  computer  program  used. 

Appendices:  Mathematical  calculations,  documents,  and  other 
matter  that  would  clutter  the  main  article  can  be  displayed  in 
appendices.  Number  them  as  Appendix  1.  Appendix  2.  etc.  and 
refer  to  them  in  the  text.  Give  each  appendix  a  descriptive  title 
and  type  it  double-spaced  throughout. 

Illustrations:  Graphs,  line  drawings,  photographs,  and  radio- 
graphs are  called  figures.  Use  only  illustrations  that  clarify  and 
augment  the  text.  Number  them  consecutively  as  Fig.  1.  Fig.  2. 
etc,  according  to  the  order  in  which  they  are  first  mentioned  in 
the  text.  Figures  for  publication  must  be  of  professional  qual- 
ity, but  rough  sketches  may  accompany  the  submitted  manu- 
script, with  final  figures  to  be  prepared  after  review.  Figures 
need  not  be  photographic  reproductions.  Clear,  clean  laser- 
printer-generated  figures  are  acceptable  (121-1-14  dpi). 
Remember  that  originals  that  are  roughly  7x9  inches  will  be 
reduced  to  less  than  50%  (3  x  4  in)  and  originals  with  a  hor- 
izontal dimension  of  9  in  will  be  reduced  to  less  than  33%. 
Photographs  must  be  glossy  .S  x  7  to  8  x  10-inch  black  and 
white  prints,  unless  color  is  essential.  (If  color  is  essential,  con- 
sult the  Editor  to  learn  whether  negatives,  transparencies,  or 
prints  are  required.)  In  reports  of  animal  experiments,  use 
schematic  drawings,  not  photographs,  A  letter  of  consent  must 
accompany  any  photograph  In  which  a  possibility  of  identifica- 
tion of  a  person  exists;  masking  the  eyes  is  not  sufficient.  Let- 
tering and  numerals  must  be  neat,  uniform  in  size  and  style, 
and  large  enough  to  remain  legible  when  downsized  for  pub- 
lication. Do  not  place  titles  and  detailed  explanations  on  fig- 
ures; put  such  information  in  the  figure  legends.  Identify  each 
figure  on  the  back  with  a  stick-on  label  showing  figure  num- 
ber, an  arrow  indicating  the  top,  and  an  abbreviated  manuscript 
title.  Omil  author's  name.  Cover  label  with  clear  tape  so  ink 
will  not  smudge  other  prints.  Do  not  use  staples  or  paper  clips, 
and  do  not  write  heavily  on  the  backs  of  prints. 
Kadio^raphs:  If  possible,  submit  radiographs  as  full-size  cop- 
ies of  films,  not  as  prints.  Prints  may  be  acceptable,  but  full- 
size  films  are  preferable  in  order  to  display  better  detail  in  pub- 
lished figures.  Be  sure  all  figures  are  cited  in  the  text.  If  any 
figure  has  been  published  before,  include  copyright-holder's 
written  permission  to  use  it. 

Figure  Legends:  Its  legend  should,  to  the  extent  possible. 
make  a  figure  uiiderslaiidable  without  referring  the  reader  to 


the  text.  Type  figure  legends  double-spaced,  on  a  separate 
page,  as  Fig.  1 ,  Fig.  2.  etc.  When  symbols,  arrows,  numbers,  or 
letters  are  used  to  identify  parts  of  a  figure,  identify  and 
explain  each  part  clearly  in  the  legend.  In  photomicrographs, 
explain  the  internal  scale  and  method  of  staining.  If  a  figure 
has  been  published  before,  acknowledge  the  original  source  in 
its  legend  (permission  must  be  obtained  prior  to  use,  of 
course). 

Units  of  Measurement:  Give  measurements  of  length,  height, 
weight,  and  volume  in  metric  units  appropriately  abbreviated. 
Give  temperatures  in  degrees  Celsius.  Give  blood  pressures  in 
millimeters  of  mercury  (mm  Hg).  Report  hematologic  and  clin- 
ical-chemistry measurements  in  conventional  metric  system 
and  in  SI  units  (International  System  of  Units).  Show  gas 
pressures  (including  blood  gas  tensions)  in  torr.  List  SI  equiv- 
alent values,  when  possible,  in  brackets  following  non-SI  val- 
ues—for example.  "PEEP.  10  cm  H:0  (0.981  kPa]."  For  con- 
version to  SI.  see  Respiratory  Care  1988;33:861-873  (Oct 
1988)  and  I989;34:145  (Feb  1989). 

Arithmetic:  Carefully  double-check  all  arithmetic  before  sub- 
mitting the  paper.  Accuracy  is  the  author's  responsibility; 
errors  are  common! 

Abbreviations  and  Symbols:  Use  standard  abbreviations  and 
symbols.  Avoid  creating  new  abbreviations.  Avoid  all  abbre- 
viations in  the  title  and  unusual  abbreviations  in  the  abstract. 
Use  an  abbreviation  only  if  the  term  occurs  several  times  in  the 
paper.  Write  out  the  full  term  the  first  time  it  appears,  followed 
by  the  abbreviation  in  parentheses.  Thereafter,  employ  the 
abbreviation  alone.  Never  use  an  abbreviation  without  defining 
it.  Standard  units  of  measurement  can  be  abbreviated  without 
explanation  (eg,  10  L/min,  15  torr,  2.3  kPa).  If  you  employ  a 
great  many  abbreviations  and  symbols,  provide  a  double- 
spaced  list  of  them,  with  their  definitions,  in  alphabetical 
order. 

Please  use  the  following  forms:  cm  H:0  (not  cmH^O).  f  (not 
bpm).  L  (not  1).  L/min  (not  LPM.  l/min.  or  Ipm).  niL  (not  ml). 
mm  Hg  (not  mmHg).  pH  (not  Ph  or  PH).  p  >  0.001  (not 
p>O.OOI ).  s  (not  sec).  SpO:  (pulse  oximetry  saturation). 

Computer  Diskettes:  A  manuscript  may  be  submitted  on  a 
Macintosh  or  IBM-compatible  diskette.  Macintosh  docu- 
ments on  3.5  in.  diskettes  written  in  Microsoft  \Nord  ver- 
sions 4.(1  and  5.0  are  preferred,  .\cceptahle  programs  are 

MacVVritc.  Macintosh  Works.  Word  for  Window  version  3.0; 
WindowsWritc;  WordPerfect  versions  4.1,  4.2,  5.0;  WordStar 
relea.ses  3.3,  3.45,  4.0. 

Label  each  diskette  u  ith  date;  author's  name;  name  of  word- 
processing  program  and  version  used  to  prepare  documents: 
and  filename(s).  If  not  enough  space  is  aNailablc.  list  contents 
on  disk  jacket  or  an  attached  note.  Do  not  write  on  a  diskette 
except  with  a  felt-tipped  pen. 

Tables  and  figures  must  be  in  their  own  separate  files,  with 
software  identified. 
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Together  with  diskette.  suppl>  three  hard  copies  ol  the  manu- 
script. Do  not  paperclip  a  diskette  to  its  hard  copy. 

Proofreading  and  In-house  Review:  Have  all  authors  proof- 
read the  manuscript  for  content  accuracy  and  language.  Con- 
sider having  the  manuscript  reviewed  m-house  by  colleagues 
before  submitting  it. 

Submitting  tlie  Manuscript 

Use  the  checklist  below  to  make  sure  the  manuscript  is  ready 
for  mailing.  Mail  three  copies  of  the  manuscript  and  figures  to 
Respir.\torv  Care.  11030  Abies  Lane,  Dallas  TX  75229- 
4593.  Do  not  Fax  manuscripts.  Protect  figures  with  cardboard 
to  prevent  bending.  A  computer  diskette  submission  must  be 
accompanied  by  the  requisite  three  hard  copies.  Keep  a  copy 
of  the  manuscript  and  figures  in  your  files  in  case  of  loss.  You 
will  be  sent  an  acknowledgment  that  your  manuscript  has  been 
received. 

Cover  Letter:  The  manuscript  must  be  accompanied  by  a  cov- 
ering letter  signed  by  all  the  authors.  The  letter  must  specify 
the  intended  publication  category  and.  when  there  are  two  or 
more  authors,  state  that  "We,  the  undersigned,  have  all  par- 
ticipated in  the  work  reported,  proofread  the  accompanying 
manuscript,  and  approved  its  submission  for  publication." 


Permissions:  The  manuscript  must  be  accompanied  by  copies 
of  permissions  to  reproduce  published  material  (figures  or 
tables);  to  use  illustrations  of,  or  report  sensitive  personal 
information  about,  identifiable  persons;  or  to  name  persons  in 
the  Acknow  ledgments  section. 

Author's  Checklist: 

1.  Does  paper  fit  a  listed  publication  category? 

2.  Does  the  cover  letter  meet  specifications? 

3.  Is  the  title  page  complete' 

4.  Is  double-spacing  used  throughout  entire  manuscript? 

5.  Are  all  pages  numbered  in  upper-right  comers? 

6.  Are  paragraphs  indented  5  spaces? 

7.  Are  all  references,  figures,  and  tables  cited  in  the  text? 

8.  Are  references  typed  in  requested  style? 
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Respiratory  Care  •  Open  Forum 


1992  Call  for  Abstracts 


The  American  Association  tor  Respiratory  Care  and  its  sci- 
ence journal.  Respiratory  Care,  invite  submission  of  brief 
abstracts  related  to  any  aspect  of  cardiorespiratory  care.  The 
abstracts  will  be  reviewed,  and  selected  authors  will  be  invited 
to  present  papers  at  the  Open  Forl'M  during  the  AARC 
Annual  Meeting  in  San  Antonio.  Texas.  December  12-15. 
1992.  Accepted  abstracts  will  be  published  in  the  November 
1992  issue  of  Respirator>  Care.  Membership  in  the  AARC 
is  not  necessary  for  participation. 

Specirications—RKAD  carefully: 

.\n  abstract  m;i\  report  ( 1 )  an  ori!>inal  study,  (2)  the  eval- 
uation of  a  method  or  device,  or  ( .^ )  a  case  or  case  series. 
Topics  may  be  aspects  of  adult  acute  care,  continuing  care/ 
rehabilitation,  perinatology/pediatrics,  cardiopulmonary'  tech- 
nology, health  occupations  education,  or  management  of  per- 
sonnel and  health-care  delivery.  The  abstract  may  have  been 
presented  previously  at  a  local  or  regional — but  not  national — 
meeting  and  should  not  have  been  published  previously  in  a 
national  journal.  The  abstract  will  be  the  only  evidence  by 
which  the  reviewers  can  decide  whether  the  author  should  be 
invited  to  present  a  paper  at  the  Open  Forum.  Therefore,  the 
abstract  must  provide  all  important  data,  findings,  and  conclu- 
sions. Give  specific  information.  Do  not  write  such  general 
statements  as  "Results  will  be  presented"  or  "Significance  will 
be  di.scussed." 

Essential  Content  Elements 


Abstract  Format  and  Typing  Instructions 

An  optical  scanner  will  be  used  to  process  abstracts.  First 
line  of  abstract  should  be  the  title.  Title  should  explain  content. 
Type  or  electronically  print  the  abstract  double-spaced  on 
plain  white  bond  paper,  on  one  page  only  (copier  bond  is 
excellent).  Do  not  underline  or  boldface  and  insert  only  one 
letter  space  between  sentences.  Provide  a  1-inch  margin  top 
and  bottom,  a  1/2-inch  left  margin,  and  an  approximate  1/2-inch 
ragged-right  margin.  Text  submission  on  diskette  is  encour- 
aged but  must  be  accompanied  by  a  hard  copy.  No  identifica- 
tion of  authors  or  institutions  is  to  appear  on  the  abstract  sheet 
or  within  the  abstract  itself.  Make  the  abstract  all  one  par- 
agraph. Data  ma\  be  submitted  in  table  form  provided  the 
table  width  is  limited  to  55  letter  spaces  (ie,  letters  or  numbers 
plus  necessary  blank  spaces  =  55).  No  figures  or  illustrations 
are  to  be  attached  to  the  abstract.  Type  all  information  required 
to  complete  the  author  information  form  on  the  other  side  of 
this  page.  A  photocopy  of  good  quality  may  be  used.  Standard 
abbreviations  may  be  employed  without  explanation.  A  new  or 
infrequently  used  abbreviation  should  be  preceded  by  the 
spelled-oul  term  the  first  time  it  is  used.  Any  recurring  phrase 
or  expression  may  be  abbreviated  if  it  is  first  explained.  Check 
the  abstract  for  ( I )  errors  in  spelling,  grammar,  facts,  and  fig- 
ures; (2)  clarity  of  language;  and  (3)  conformance  to  these 
specifications.  .\n  abstract  not  prepared  as  requested  may  not 
be  reviewed.  Questions  about  abstract  preparation  may  be  tele- 
phoned to  the  editorial  stall  of  RESPIRATORY  Care  at  (214) 
243-2272. 


An  original  study  abstract  must  include  ( 1 )  Introduction:  state- 
ment of  research  problem,  question,  or  hypothesis;  (2)  Method: 
description  of  research  design  and  conduct  in  sufficient  detail 
to  permit  judgment  of  validity;  (3)  Results:  statement  of 
research  findings  with  quantitative  data  and  statistical  analysis: 
(4)  Conclusions:  interpretation  of  the  meaning  of  the  results.  A 
method/device  evaluation  abstract  must  include  ( 1 )  Intro- 
duction: identification  of  the  method  or  device  and  its  intended 
function;  (2)  Method:  description  of  the  evaluation  in  suf- 
ficient detail  to  permit  judgment  of  its  objectivity  and  validity; 
(3)  Results:  findings  of  the  evaluation;  (4)  Experience:  sum- 
mary of  the  author's  practical  experience  or  a  notation  of  lack 
of  experience;  (5)  Conclusions:  interpretation  of  the  evaluation 
and  experience.  Cost  comparisons  should  be  included  where 
possible  and  appropriate.  A  case  report  abstract  must  report  a 
case  that  is  uncommon  or  of  exceptional  teaching/learning 
value  and  must  include  (I)  case  sunimaiy  and  (2)  significance 
of  case.  Content  should  refiect  results  of  literature  review.  The 
author(s)  should  have  been  actively  involved  in  the  case  and  a 
case-managing  physician  must  he  a  co-author  or  must  approve 
the  rcpon. 


Deadlines 

The  mandatory  Final  Deadline  is  June  6  (postmark). 
Authors  will  be  notified  of  acceptance  or  rejection  by  letter 
only —  to  be  mailed  by  August  15.  Authors  may  choose  to  sub- 
mit abstracts  early.  Abstracts  received  by  March  18  will  be 
reviewed  and  the  authors  notified  by  April  24.  Rejected 
abstracts  will  be  accompanied  by  a  written  critique  that  should 
in  many  cases  enable  authors  to  revise  their  abstracts  and 
resubmit  them  by  the  final  deadline  (.June  6). 

Mailing  Instructions 

Mail  (Do  not  fax!)  1  copy  of  the  abstract.  I  author  information 
sheet,  and  a  stamped,  self-addressed  postcard  (for  notice  of 
receipt) to: 


Respiratory  Care  Open  Forim 
1 1030  Abies  Lane 
Dallas  TX  75229-4593 
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New  Products 
&  Services 


News  releases  about  new  prcxiucls  and  services  will  be  considered  tor  publication  in  this  section  on  a  space-available  basis. 
There  is  no  charge  for  these  listings.  Send  descriptive  release  and  glossy  black  and  white  photographs  to  Rh.SI'IRA10RY  CARE 
journal.  New  Products  and  Services  Dcpt.  1 1030  Abies  Lane.  Dallas  TX  75229. 


caster   St,    Leominster    MA    0145.^. 
(508)534-8483. 


.VIR  BIBBI.K  RKMOVAL  DK- 
\ICK.  The  Filter-Pro  Air  Biihhle 
Renio\al  Device  is  a  self-sealing  til- 
ler that,  according  to  the  manii- 
t'aclurer.  allows  the  expulsion  of  air 
bubbles  from  a  blood  gas  sample 
without  aerosolizing  the  sample  or 
expelling  contaminated  blood.  The 
device  serves  as  a  stopper  tip  cap  for 
transport  to  the  laboratory  and  can  be 
used  with  any  blood  gas  syringe. 
Concord/Poi-tex  (800)  258-53(ii. 
Mention  Rrspiratory  Cark  when 
you  call. 


TRIPI.K-LUMKN  CATHKTKK 
HOLDKR.  Cath-Secure  is  a  but 
terlly-shape.  hypoallergenic  tape 
with  a  3-in  long  center  tab  that  has  a 
hook-and-loop  fastener  to  secuiviv 
hold  niutiple  tubings  and  to  piv\enl 
pulling  at  the  insertion  site  and  the 
need  for  retaping,  according  to  the 
manufacturer.  .Applied  once  over  a  3- 
v\eek  period,  il  helps  reduce  skin  irri- 
tation and  possibility  of  medical  tube 
trauiiKi.  Free-trial  package.  3-in 
(#5445-3)  and  2.5  in  (#5445)  lab  ver- 
sions, available  upon  request.  MC 
Johnson  Co  Inc.  Dcpi  RC.  W>  l.an- 


PEAK  FLOW  METKR  FOR 
HOME  MOMTORINC;.  Wright 
Pocket  Flow,  Meters  for  home  mon- 
itoring, standard  range  model  (80- 
780  L/min)  and  low -range  model 
(5()-4()()  L/min).  meet  the  NAEP 
Technical  Standards  for  peak  flow 
meters  and  offer  superior  durability, 
ease  of  use.  a  5-year  vvairanty.  and  a 
5-year  useful  life,  according  to  the 
manufacturer.  Ferraris  Medical  Inc. 
Depl  RC.  9681  Wagner  Rd.  PO  Box 
344.  Holland  NY  14080.  (800)  724- 
7929. 


BLOOD  GAS/ELECTROLVTK 
CONTROL  UTTH  KLK\  ATKI) 
P()2  VALl'ES.  In  addition  to  normal 
control  values  for  pH.  Po:.  Na'.  K*. 
Cr.  and  Ca".  RNA's  new  Blood 
Gas/Electrol\te  Control  also  otters 
elevated  Po:  values  in  the  250-315 
torr  range  that  is  useful  lor  blood  gas 
labs  that  monitor  patient  specimens 
with  artiticalK  ele\aled  Po-  levels. 
This  control  comes  in  2-ml.  ampules. 


and  has  a  3-year  shelf  life  at  room 
temperature.  Users  are  eligible  to 
participate  in  RNA"s  monthly  sta- 
tistical service  that  helps  labs  docu- 
ment accuracN  and  precision.  RNA 
.Medical.  Dept  RC.  2  Craig  Rd. 
Acton  MA  01720.  (508)  263-6162  or 
outside  MA  (800)  5.\V6162. 


CATALOG.  1992/93  catalog  with 
up-to-date  information  on  oxer 
50.000  products  tixmi  more  than  400 
leading  suppliers  serving  clinical  and 
industrial  lahorat(iries.  Color  tabs 
and  indexes  (main  and  mini)  direct 
\ou  to  \our  chosen  section,  accord- 
ing to  the  manufacturer.  For  your 
personal  copy,  direct  a  request  on 
\tHir  hospital  or  company  letterhead 
to  Curtin  Mathewson  Scientific  Co. 
Dept  RC.  Marketing  Depl.  PO  Box 
12.^46.  Houston  T.\  77251. 


REUSABLE  FILTERS.  According 
to  the  manufacturer,  a  new  famiK  of 
HFPA-iated  (0.3  /;.  99.97^f  I.  rugged, 
high-quality  filters  reduces  costs  and 
cuts  medical  waste,  getting  better 
retention  with  each  autoclaving. 
Mainline  respirator)  filters  can  last 
lor   up  to    I    \ear  and   are  em  iron- 
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nicnt;ill\  lesponsihlc.  Rciisahle/iuilo- 
cl;i\;iblc  t'iltors  tor  insplraluiy  liiK's 
ct)uld  signiticanll)  reduce  filter 
eo.sts.  with  a  bright  green  hoLising  to 
identity  tlieni  as  reusabies.  Arbor 
Medical  (313)  665-3300.  Mention 
Rhspiraiory  Carl  when  you  eail. 


NASAL  CPAP  SYSTEM.  REMstar 
Choice  Nasal  CPAP  System  offers 
wireless  remote  control  with  con- 
venient push-button  operation  that 
enables  patients  to  choose  the  most 
convenient  location  for  their  unit,  up 
to  12  feet  away  from  the  bed.  De- 
signed to  enhance  the  patient's  com- 
fort as  he  or  she  falls  asleep,  this  sys- 
tem begins  delivering  air  at  a  pres- 
sure of  2.5-3  cm  H:0.  and  over  a 
prescribed,  preset  time  period,  the  air 
pressure  gradually  increases  until  full 
prescription  pressure  is  reached.  Res- 
pironics  Inc,  Dept  RC,  1001  Murry 
Ridge  Dr.  Murrysville  PA  15668- 
8550.(412)733-0200. 


BATTERS -POVVKRED  SICTION 
UNIT  EOR  HOSPITAL  USE.  S 

SCORT  Jr  (#9001 2A)  provides  the 
value  of  economy  in  a  hospital-grade 
suction  unit,  delivering  550  torr  neg- 
ative pressure  and  32  L/min  airflow 


to  the  end  ol  the  patieni  tubing. 
According  to  the  manulaeturer.  the 
unit  exceeds  .\H.\  standards  tor 
CPR,  utilizes  disposable  collection 
components,  and  is  a\ailable  from 
most  hospital  supply  distributors  for 
sate  and  economical  clean-up  and 
disposal.  The  luiit  ulili/es  sealed 
lead-acid  batteries  and  fi\ed-\i)lt 
chargers.  SSCOR  Inc.  Dept  RC, 
11064  Randall  St,  Sun  Valley  CA 
91352.  (SI Si  504-4054. 


^13 


PET/BOD\  PLETHYSMOGRAPH 
S^'STEM.  According  to  the  manu- 
facturer. MasterLab  PET  system  is 
easy  to  use  and  lets  the  user  choose 
the  sequence  and  content  of  each 
patient  report,  storing  more  than  100 
custom  report  formats.  Tests  include 
complete  How-volume  loops,  slow 
VC,  MVV,  single-breath  Dud. 
helium  ERC,  airway  resistance,  and 
TGV.  According  to  the  manu- 
facturer, accurate  and  reliable  meas- 
urements are  made  with  normal  tidal 
breathing;  so.  the  patient  does  not 
ha\e  to  perform  stressful  panting. 
Sterilization  is  fast  and  easy  because 
MasterLab  uses  a  unique  valve  block 
that  is  effortlessly  removed  for  clean- 
ing. Quinton.  Dept  RC.  2121  Terry 
Ave.  Seattle  WA  98121.  (800)  426- 
0337. 


CO-OXIMETRY  CONTROL  EOR 
CORNINC;  2500.  AIko  Diagnostic 
Corp  has  developed  and  introduced  a 
dye-based  CO-oximeter  control  for 
the  Ciba-Corning  2500  CO-oximeter 
that  comes  in  three  levels.  According 
to  the  manufacturer,  this  control  is 


free  of  all  biohazartls.  does  not 
require  special  handling  or  refrigera- 
tion, antl  simulates  the  absorption 
\alues  ot  \^hole  human  blood  that 
are  physiologically  correct.  A  free, 
dependable  monthly  statistical  pro- 
gram is  a\ailable.  AIko  Diagnostic 
Corp.  AIko  Park,  Dept  RC.  333 
Eiske  St,  Holliston  MA  01746.  (508) 
429-4600. 


LIQUID     OXYGEN     SYSTEMS. 

The  liquid-oxygen  breathing  systems 
of  John  Bunn  Co  and  Inspiron  Corp 
were  recently  acquired  by  Andonian 
Cryogenics  Inc;  product  line  has 
been  expanded  to  include  both  new 
and  factory-rebuilt  reservoirs  with 
30-L  and  58-L  capacities,  portable 
units  with  a  1.2-L  capacity,  and  a 
compact,  lightweight  1/4-L  "walk- 
around"  unit.  As  a  further  con- 
venience to  dealers,  the  liquid  oxy- 
gen systems  are  also  available  on  a 
rental  basis.  Andonian  Cryogenics 
Inc,  Dept  RC.  26  Earwell  St,  New- 
tonville  MA  02160.  (800)  446-3533 
or  (617)  969-8010. 
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I.  Type  of  Instn/Practtce 

1  J  Hosp  y  500  or  more  beds 

2  J  Hosp  300  to  499  beds 

3  _l  Hosp  200  to  299  beds 

4  _l  Hosp  100  to  199  beds 

5  _l  Hosp  <  100  or  less  bedS 

6  -t  Skilled  Nursing  Faality 

7  J  Home  Care  Pract»ce 

8  -1  Sctwol 

n.  Department 
A  _r  Resp<ralory  Therapy 
B  -I  Cardiopulmof^ary 
C  J  Anesthesia  Service 
D  J  Emefgency  Dept 
ilL  specialty 

1  J  CItntcai  Practice 

2  J  Penrxatal  PedatrKS 
3.  _l  Cmical  Care 

4  J  Ctirocal  Research 

5  J  Pulmonary  Function  Lab 

6  J  Home  Care/Rehab 

7  _)  Education 

8  J  Mar\agement 
IV.  Posttion 

A_  J  Depi  Head 

B  _J  Criiet  Therapist 

C  J  Supervisor 

D  -I  SuH  Technician 

E  J  Stall  Therapist 

F  J  Educator 

G  _1  Medical  Ehreaor 

H  _]  Ar>esthesiologist 

I    _i  PulrT>or>ok)gist 

J  J  Other  MD 

K  J  Nurse 

V.Are  you  a  member  of  the  AARC? 

1  J  Yes 


1.  Type  of  Instn/Prsctlce 

1  _)  Hosp  >  500  or  more  beds 

2  -I  Hosp  300  to  499  beds 

3  J  Hosp  200  to  299  beds 

4  J  Hosp  100  to  199  beds 

5  J  Hosp  <i00orlessbedS 

6  J  Skilled  Nursing  Fadtity 

7  J  Home  Care  Practice 

8  -i  School 

II.  Departmenl 

A  _l  Respiratory  Therapy 
B  J  CardK)f>ulmonary 
C  J  Anesthesia  Sennce 
D  J  Emergency  Dept 

III.  Speclatty 

1  _i  Clinical  Practice 

2.  _J  Pennalal  Pediatncs 

3  J  Cnlical  Care 

4  J  Clinical  Research 

5-  J  Pulmonary  Function  Lab 

6  J  Home  Care/Rehab 

7  _l  Education 

8  J  Management 

IV.  Position 

A  _1  Dept  Head 
B  J  Chiel  Therapist 
C  _l  Supervisor 

0  J  SlaH  Tectiniaan 
E  J  Stafl  Therapist 
F  J  Educator 

G^  Medical  Director 

H  J  Aresthesioiogist 

I.  -1  Putrrtonologisl 

J  J  Other  MD 

K  _J  Nurse 

V.Are  you  a  member  of  the  AARC? 

1  J  Yes 
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HUMIDI-FLO    HEATED  HUMIDIFICATION  SYSTEM 


If  its  long-  or  short-term  ventila- 
tion, general  care,  anesthesia  or  in- 
tensive care,  the  state-of-the-art  DSC- 
17000  can  serve  your  humidification 
needs  with  ease. 

FEATURES  &  BENEFITS 

-The  DSC  17000  allows  for 
quick  patient  set-ups  with  minimal 
warm-up  time. 

-  The  controls  are  at  your  finger- 
tips with  two  push-to-turn  dials  for 
adjusting  the  temperature  (32-41°  C) 
and  temperature  alarm  range  (2-5° 
C).  Simple  controls  designed  with 
users'  needs  in  mind. 

-  When  a  non-heated  wire  circuit 
is  the  choice,  as  in  short-term 
ventilation,  just  flip  the  switch 
turning  the  dual  servo  feature  off  and 
use  a  standard  ventilatory  circuit.  If 
the  choice  is  a  heated-wire  circuit, 
just  flip  the  switch  back  to  dual-servo 
control. 


INTERCHANGEABILITY 

-  If  you're  using  another  servo 
controller  that  incorporates  chambers 
similar  to  LDS,  you  will  be  happy 
to  know  that  our  chambers  adapt 
to  their  controller  with  reliable 
efficiency. 

IMPORTANCE  OF  HEATED 
WIRE  CIRCUITS 

The  introduction  of  the 
HUMIDI-FLO"'  DSC  17000  dual- 
servo  controlled  heated  humidifier, 
chambers  and  circuits  is  the 
culmination  of  years  of  research  and 
development  providing  a  state-of-the 
art  humidification  system. 

-  The  result  of  this  development 
is  a  safe,  user-friendly,  high  efficiency 
unit  that  puts  the  technology  where 
it  counts  —  at  your  fingertips.  Over 
the  last  10  years,  clinicians  have  been 
converting  to  heated  wire  circuits  to 
reduce  humiditv  rainout.  Now,  with 


Neonatal  Bifurcated  Heated  Wire  Circuit  with  Chamber 


-  Push-button  monitoring  of 
proximal  airway  temperature  allows 
determination  of  the  humidification 
delivered  to  the  patient.  This  feature 
is  exclusive  to  the  DSC  17000. 

-  Humidity  adjust  control. 

-  Visual  and  audible  alarms. 

Audible   can   be  silenced   for   one 
minute. 


new  requirements  to  red  bag 
condensate  from  watertraps  and 
circuits,  the  need  to  reduce  or 
eliminate  rainout  is  increasingly 
important. 

SAFETY 

The  DSC  17000  design  places  the 
humidifier  chamber  beside  the 
electronics  so  that  spills  onto  the 
chamber   will   drain   around   the 


chamber  base  through  drain  holes, 
protecting  the  unit  from  damage. 

The  DSC  17000  heated  wire 
design  keeps  patient  safety  in  mind 
by  never  allowing  the  chamber  air 
temperature  to  exceed  the  distal 
patient  temperature  setting  (heated 
wire  mode  only).  When  changes  in 
flow  occur,  high  temperature  gas  will 
not  be  delivered  to  the  patient's 
trachea. 

The  DSC  17000  can  provide  a 
closed  system  without  watertraps, 
reducing  the  need  to  open  the  circuit 
and  reducing  potential  contami- 
nation. This  set-up  method  provides 
a  safer  system  for  the  patient. 

CLINICAL  DATA 

Independent  testing  has  shown  the 
DSC  17000,  chamber  and  circuits 
perform  to  high  standards  of  safety 
and  reliability.  We  have  set  our 
standards  high,  achieving  faster 
warm-up  time  and  more  reliable 
temperature  monitoring  (even  on 
long  circuits  with  dual  heater  wires). 

PRODUCT  AVAILABILITY 

The  DSC  17000  is  designed  for 
use  with  adult,  pediatric  and  neonatal 
patients. 

Humidification  Chambers: 

•  Adult  low  and  high  flow. 

•  Neonatal/pediatric,  low  and 
high  flow,  with  low  compress- 
ible volume. 

Anesthesia  and  ventilator  circuits 

Temperature  probes:  40";  60";  72" 

Mounting  brackets: 

•  Bird 

•  Puritan  Bennett 

•  Bear 

•  Siemens 

•  Pole  Clamp. 

For  more  information  please 
contact  your  LDS  representative. 


LDS 


Life  Design  Systems        A  Division  of  Bird  Medical  Technologies  Inc. 


S!W 


2735  E.  Belt  Line  Road,  Carrollton,  TX  75006 


800-872-9010 


FAX  214-416-6929 


VOLDYNE 


Volumetric  Incentive  Deep-Breathing  Exerciser 

The  accuracy  of  Voldyne,  in  a  new  size,  matched  to  geriatric 
patients  and  patients  with  smaller  lung  capacities. 


® 


Voldyne  2500  ... 


■  A  smaller,  lighter  flow  cup  reduces  the  work  of  breathing,  thus 
improving  patient  performance  and  progress 

■  Every  unit  is  individually  tested  and  calibrated  for  performance 
reliability  and  superior  accuracy  of  inhaled  lung  volume 

■  Volume  incentive  spirometry  Improves  assessment  of  patient 

progress  by  eliminating  the  guesswork  associated  with  spirometers 
that  only  measure  flow, 

■  Graduations  printed  on  both  sides  of  the  unit  allow  the  therapist  to 
conveniently  observe  volumes  while  instructing  and  encouraging 
the  patient. 

For  further  information,  contact  your  SherwoodOR  'Cr\iical  Care 

Representative  or  call.  ,   onn  t-tc  n  at* 

1-800-325-7472    loutside  Missouri) 

1-800-392-7318     on  Missouri) 
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